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&KUENCKOGT

6JKU�FQEWOGPV�YCU�RTGRCTGF�CU�CP�CEEQWPV�QH�YQTM�URQPUQTGF�D[�CP�CIGPE[�QH�VJG�7PKVGF
5VCVGU�)QXGTPOGPV���0GKVJGT�VJG�7PKVGF�5VCVGU�)QXGTPOGPV�PQT�VJG�7PKXGTUKV[�QH�%CNKHQTPKC�PQT
CP[�QH�VJGKT�GORNQ[GGU��OCMGU�CP[�YCTTCPV[��GZRTGUU�QT�KORNKGF��QT�CUUWOGU�CP[�NGICN�NKCDKNKV[
QT�TGURQPUKDKNKV[�HQT�VJG�CEEWTCE[��EQORNGVGPGUU��QT�WUGHWNPGUU�QH�CP[�KPHQTOCVKQP��CRRCTCVWU�
RTQFWEV��QT�RTQEGUU�FKUENQUGF��QT�TGRTGUGPVU�VJCV�KVU�WUG�YQWNF�PQV�KPHTKPIG�RTKXCVGN[�QYPGF
TKIJVU���4GHGTGPEG�JGTGKP�VQ�CP[�URGEKHKE�EQOOGTEKCN�RTQFWEV��RTQEGUU��QT�UGTXKEG�D[�VTCFG�PCOG�
VTCFGOCTM��OCPWHCEVWTGT��QT�QVJGTYKUG��FQGU�PQV�PGEGUUCTKN[�EQPUVKVWVG�QT�KORN[�KVU
GPFQTUGOGPV��TGEQOOGPFCVKQP��QT�HCXQTKPI�D[�VJG�7PKVGF�5VCVGU�)QXGTPOGPV�QT�VJG�7PKXGTUKV[
QH�%CNKHQTPKC���6JG�XKGYU�CPF�QRKPKQPU�QH�CWVJQTU�GZRTGUUGF�JGTGKP�FQ�PQV�PGEGUUCTKN[�UVCVG�QT
TGHNGEV�VJQUG�QH�VJG�7PKVGF�5VCVGU�)QXGTPOGPV�QT�VJG�7PKXGTUKV[�QH�%CNKHQTPKC��CPF�UJCNN�PQV�DG
WUGF�HQT�CFXGTVKUKPI�QT�RTQFWEV�GPFQTUGOGPV�RWTRQUGU�

9QTM�RGTHQTOGF�WPFGT�VJG�CWURKEGU�QH�VJG�7�5��&GRCTVOGPV�QH�'PGTI[�D[�.CYTGPEG�.KXGTOQTG
0CVKQPCN�.CDQTCVQT[�WPFGT�%QPVTCEV�9������'PI����
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#EMPQYNGFIOGPVU

6JKU�TGRQTV�YCU��RTGRCTGF�D[�.CYTGPEG�.KXGTOQTG�0CVKQPCN�.CDQTCVQT[�
..0.���.KXGTOQTG�
%CNKHQTPKC��WPFGT�#ITGGOGPV�0WODGT����6�����
6CUM����DGVYGGP�VJG�7�5��&GRCTVOGPV�QH�'PGTI[
CPF�VJG�%CNKHQTPKC�&GRCTVOGPV�QH�6QZKE�5WDUVCPEGU�%QPVTQN���6JG�..0.�2TKPEKRCN�+PXGUVKICVQT
CPF�NGCF�CWVJQT�HQT�VJKU�RTQLGEV�YCU�&T��/KEJCGN�/GNV\GT��CPF�-CVJCTKPG�)CDQT�YCU�C
EQPVTKDWVKPI�CWVJQT��$QVJ�CWVJQTU�CTG�OGODGTU�QH�..0.IU�2QNNWVKQP�2TGXGPVKQP�)TQWR��YJKEJ
QRGTCVGU�YKVJKP�VJG�1RGTCVKQPU�CPF�4GIWNCVQT[�#HHCKTU�&KXKUKQP�QH�VJG�.CDQTCVQT[IU
'PXKTQPOGPVCN�2TQVGEVKQP�&GRCTVOGPV�

6JKU�FQEWOGPV�YCU�RTGRCTGF�YKVJ�IWKFCPEG�HTQO�VJG�#NVGTPCVKXG�%NGCPKPI�5[UVGO�5VCMGJQNFGT
2CPGN��YJQUG�OGODGTU�CTG�NKUVGF�DGNQY���6JG�RCPGN�YCU�CUUGODNGF�GZRTGUUN[�HQT�VJKU�RTQLGEV�
CPF�VJGKT�OCP[�UWIIGUVKQPU�YGTG�TGEGKXGF�YKVJ�CRRTGEKCVKQP�D[�VJG�CWVJQTU�

#NVGTPCVKXG�%NGCPKPI�%JGOKUVTKGU�5VCMGJQNFGT�2CPGN

2CPGN�/GODGT %TGFGPVKCNU 1TICPK\CVKQP

/KMG�$GGMU %JGOKUV�CPF�%NGCPGT
/CPWHCEVWTKPI

$TWNKP�%QTRQTCVKQP

6QO�$CTTQP 'PIKPGGT�2��EQPUWNVCPV 6JQOCU�5��$CTTQP��2'
/KMG�%CNNCJCP %JGOKECN�'PIKPGGT ,CEQDU�'PIKPGGTKPI�)TQWR��

'PXKTQPOGPVCN�5GTXKEGU
&T��#PWRQO�)CPIWNK 5GPKQT�/CPCIGT��5VCVKQPCT[

5QWTEG�%QORNKCPEG
5QWVJ�%QCUV�#KT�3WCNKV[�/CPCIGOGPV
&KUVTKEV

.QWKG�;WJCU 5WRGTXKUQT��#KT�3WCNKV[
#PCN[UKU�CPF�%QORNKCPEG

5QWVJ�%QCUV�#KT�3WCNKV[�/CPCIGOGPV
&KUVTKEV�
CNVGTPCVG�TGRTGUGPVCVKXG�

&T��%CN�-QFTGU /GEJCPKECN�'PXKTQPOGPVCN
'PIKPGGT

2QTV�*WGPGOG�0CXCN�(CEKNKVKGU
'PIKPGGTKPI�5GTXKEG�%GPVGT

-TCKI�-WTWE\ %JGOKECN�'PXKTQPOGPVCN
'PIKPGGT

.QEMJGGF�/CTVKP�/KUUKNGU���5RCEG

,QG�.WMCU %JGOKUV�CPF�%NGCPGT
/CPWHCEVWTKPI

+PNCPF�6GEJPQNQI[�+PEQTRQTCVGF

<GNEQ��<��*CNCT 4�&�&KTGEVQT +PNCPF�6GEJPQNQI[�+PEQTRQTCVGF

CNVGTPCVG�TGRTGUGPVCVKXG�

,KO�/KKNNG %JGOKUV�2��%QPUWNVCPV %JGOKECN�5QNWVKQPU�+PE�
&T��,KO�5GYCTF 1EEWRCVKQPCN�2J[UKEKCP ..0.�*GCNVJ�5GTXKEGU
,QJP�/WMJCT %KXKN�'PXKTQPOGPVCN

'PIKPGGT
%KV[�QH�5CP�,QUG�'PXKTQPOGPVCN�5GTXKEGU
&GRCTVOGPV�5CP�,QUG�5CPVC�%NCTC�9CVGT
2QNNWVKQP�%QPVTQN�2NCPV

6GF�5OKVJ #VVQTPG[ 5KNKEQP�8CNNG[�6QZKEU�%QCNKVKQP
&GPPKU�<WRCP 5GPKQT�%JGOKUV $TWNKP�%QTRQTCVKQP

+P�CFFKVKQP�VQ�VJG�RCPGN�OGODGTU�PQVGF�CDQXG��VJG�HQNNQYKPI�KPFKXKFWCNU�EQPVTKDWVGF�JGNRHWN
EQOOGPVU��FCVC��QT�QVJGT�CUUKUVCPEG�VQ�VJG�CWVJQTU��6JGKT�UWRRQTV�KU�ITCVGHWNN[�CEMPQYNGFIGF�
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2CPGN�)WGUV %TGFGPVKCNU 1TICPK\CVKQP

4QP�$NQEM 2TGUKFGPV $NQEM�'PXKTQPOGPVCN�5GTXKEGU
,QJP�$WVGPJQHH /CPCIGT��6QZKEQNQI[�5GTXKEGU �/�5RGEKCNV[�%JGOKECNU
%QTC\QP�%JQC 2TKPEKRCN�#KT�3WCNKV[�%JGOKUV 5QWVJ�%QCUV�#KT�3WCNKV[�/CPCIGOGPV

&KUVTKEV
8KEVQT�&QWINCU #KT�4GUQWTEGU�'PIKPGGT #KT�4GUQWTEGU�$QCTF
4WF[�'FGP .CDQTCVQT[�5GTXKEGU�/CPCIGT 5QWVJ�%QCUV�#KT�3WCNKV[�/CPCIGOGPV

&KUVTKEV
#NGZ�'MUVGT #UUQEKCVG�5CPKVCVKQP�'PIKPGGT %KV[�QH�5CP�,QUG�'PXKTQPOGPVCN�5GTXKEGU

&GRCTVOGPV�5CP�,QUG�5CPVC�%NCTC�9CVGT
2QNNWVKQP�%QPVTQN�2NCPV

8KTIKPKC�.GY +PFWUVTKCN�*[IKGPKUV ..0.
/KMG�/QTTKU 2TQITCO�/CPCIGT +PUVKVWVG�HQT�4GUGCTEJ���6GEJPKECN

#UUKUVCPEG
-CTPC�2GVGTU #VVQTPG[��CVVGPFKPI�HQT��/ 2GVGTU���2GVGTU
.CGN�2KEMGVV %JGOKUV �/�5RGEKCNV[�%JGOKECNU
-CVJNGGP�9QNH 'ZGEWVKXG�&KTGEVQT +PUVKVWVG�HQT�4GUGCTEJ���6GEJPKECN

#UUKUVCPEG
-WTV�9GTPGT 6QZKEQNQI[�5RGEKCNKUV �/�5RGEKCNV[�%JGOKECNU

(KPCNN[��VJG�CWVJQTU�YKUJ�VQ�GZRTGUU�VJGKT�ITCVKVWFG�HQT�VJG�IWKFCPEG�RTQXKFGF�D[�-KO�9KNJGNO
CPF�2JKN�.QFGT�QH�VJG�%CNKHQTPKC�&GRCTVOGPV�QH�6QZKE�5WDUVCPEGU�%QPVTQN�
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Introduction

6JKU�(KPCN�4GRQTV�UWOOCTK\GU�VJG�CEVKXKVKGU�CPF�TGUWNVU�QH�VJG�LQKPV�RTQLGEV�DGVYGGP�.CYTGPEG
.KXGTOQTG�0CVKQPCN�.CDQTCVQT[�
..0.���VJG�#NVGTPCVKXG�%NGCPKPI�%JGOKUVTKGU�5VCMGJQNFGT
2CPGN��CPF�VJG�&GRCTVOGPV�QH�6QZKE�5WDUVCPEGU�%QPVTQN�
&65%���YJQUG�OCKP�HQEWU�YCU�VQ
FGXGNQR�FGVCKNGF�TGEQOOGPFCVKQPU�HQT�C�%CNKHQTPKC�'2#�#NVGTPCVKXG�%NGCPKPI�%JGOKUVTKGU
%GTVKHKECVKQP��6JG�RTQLGEV�CNUQ�RTQFWEGF�C�UGV�QH�RTGNKOKPCT[�KFGCU�HQT�CP�#NVGTPCVKXG�%NGCPKPI
'SWKROGPV�%GTVKHKECVKQP�
HQT�GSWKROGPV�QT�GSWKROGPV�EJGOKUVT[�EQODKPGF�U[UVGOU���6JKU
TGRQTV�CVVGORVU�VQ�ECRVWTG�VJG�KORQTVCPV�RQKPVU�HTQO�VJG�FKUEWUUKQPU�JGNF�D[�VJG�5VCMGJQNFGT
2CPGN�CPF�KVU�IWGUVU�TGICTFKPI�VJG�FKHHGTGPV�CURGEVU�QH�VJG�ETKVGTKC��6JGUG�FKUEWUUKQPU�YKNN
RTQXKFG�VJG�TGCFGT�YKVJ�CP�KFGC�QH�VJG�TCPIG�QH�FKHHGTGPV�QRKPKQPU�VJCV�YGTG�EQPUKFGTGF�KP
HQTOWNCVKPI�VJG�ETKVGTKC��6JKU�TGRQTV�CNUQ�GZCOKPGU�KUUWGU�RGTKRJGTCN�VQ�VJG�ETKVGTKC�VJGOUGNXGU�
UWEJ�CU�CP�CRRTQCEJ�VQ�UGVVKPI�HGGU��CPF�VJG�CRRTQRTKCVG�EQORQUKVKQP�QH�CP�'ZRGTV�2CPGN��VQ
GXCNWCVG�#RRNKECPVUI�FCVC�CPF�JGCT�CRRGCNU�

6JKU�FQEWOGPV�KPENWFGU�VJG�HQNNQYKPI�UGEVKQPU

��+� &GXGNQRKPI�VJG�%TKVGTKC�4GEQOOGPFCVKQPU��4QNGU�QH�2TQLGEV�2CTVKEKRCPVU�CPF�4GEWTTGPV
6JGOGU

�++� #NVGTPCVKXG�%JGOKUVTKGU��4GEQOOGPFCVKQPU�HQT�#RRNKECVKQP�CPF�'XCNWCVKQP�2TQVQEQNU

+++� &KUEWUUKQP�QH�VJG�QH�VJG�#NVGTPCVKXG�%NGCPKPI�%JGOKUVT[�4GEQOOGPFCVKQPU
6JKU�UGEVKQP�UWOOCTK\GU�VJG�OCLQT�GHHQTV�QH�VJG�RTQLGEV��+V�KPENWFGU�VJG�EGTVKHKECVKQP
TGEQOOGPFCVKQPU��CU�YGNN�CU�UWOOCTKGU�QH�VJG�FKXGTIGPV�EQOOGPVU��QRKPKQPU��CPF
FKUEWUUKQPU�CDQWV�VJQUG�TGEQOOGPFCVKQPU�

+8� 2TGNKOKPCT[�4GEQOOGPFCVKQPU�HQT�#NVGTPCVKXG�%NGCPKPI�'SWKROGPV�CPF
'SWKROGPV�%JGOKUVT[�%QODKPCVKQP�5[UVGOU

�8� %GTVKHKECVKQP�2TQVQEQNU

8+� #RRGCNU�2TQEGFWTG�4GEQOOGPFCVKQPU

8++� 2GTKQFKE�4GXKGY�4GSWKTGOGPVU

                                                
� 6JG 'ZRGTV 2CPGN KU FGHKPGF CU C ITQWR QH URGEKCNKUVU HTQO XCTKQWU HKGNFU TGNCVGF VQ KUUWGU CTKUKPI KP KPFWUVTKCN

ENGCPKPI� 6JG 2CPGN YKNN JGNR GXCNWCVG CRRNKECVKQPU CPF OCMG FGEKUKQPU QP CRRGCNU� 
6JG 'ZRGTV 2CPGN KU FGUETKDGF

KP ITGCVGT FGVCKN KP 5GEVKQP ++��



Rev 1 2/9/989

4GIWNCVQT[�$CUKU�CPF�+PVGPV�QH�VJG�%GTVKHKECVKQP�2TQITCO

'HHGEVKXG�,CPWCT[����������%JCRVGT������5VCVWVGU�QH�������5GEVKQP������������*GCNVJ�CPF�5CHGV[�%QFG

GPCEVGF�D[�%CNKHQTPKC�5VCVG�#UUGODN[�$KNN�������9GIIGNCPF��CWVJQTK\GF�VJG�%CNKHQTPKC�'2#IU
&GRCTVOGPV�QH�6QZKE�5WDUVCPEGU�%QPVTQN�
&65%��VQ�EGTVKH[�VJG�RGTHQTOCPEGU�QH�JC\CTFQWU�YCUVG
GPXKTQPOGPVCN�VGEJPQNQIKGU���5WEJ�GPXKTQPOGPVCN�VGEJPQNQIKGU�OWUV�OGGV�DQVJ�URGEKHKE�ETKVGTKC
PQVGF�DGNQY�DGHQTG�DGKPI�EGTVKHKGF�

• 6JG[�OWUV�DG�FGVGTOKPGF�PQV�VQ�RQUG�C�UKIPKHKECPV�RQVGPVKCN�JC\CTF�VQ�VJG�RWDNKE�JGCNVJ�CPF
UCHGV[�QT�VQ�VJG�GPXKTQPOGPV��YJGP�WUGF�WPFGT�URGEKHKGF�QRGTCVKPI�EQPFKVKQPU�

 
• 6JG[�ECP�DG�QRGTCVGF�YKVJQWV�URGEKCNK\GF�VTCKPKPI��CPF�YKVJ�OKPKOCN�OCKPVGPCPEG�
 
6JG�RWTRQUG�QH�VJG�EGTVKHKECVKQP�RTQITCO�KU�VQ�RTQXKFG�C�EQORTGJGPUKXG��KPFGRGPFGPV�TGXKGY�QH
VGEJPQNQIKGU�VQ�HCEKNKVCVG�TGIWNCVQT[�CPF�GPF�WUGT�CEEGRVCPEG��CPF�VQ�RTQOQVG�CPF�HQUVGT�VJG
ITQYVJ�QH�%CNKHQTPKCIU�GPXKTQPOGPVCN�VGEJPQNQI[�KPFWUVT[��6JG�EGTVKHKECVKQP�RTQITCO�YKNN
KFGPVKH[�ENGCPKPI�EJGOKUVTKGU�CPF�GSWKROGPV�YJQUG�WUG�YKNN�JGNR�TGFWEG�JGCNVJ�CPF
GPXKTQPOGPVCN�TKUMU�CUUQEKCVGF�YKVJ�KPFWUVTKCN�ENGCPKPI�QRGTCVKQPU��YKVJQWV�UCETKHKEKPI�ENGCPKPI
RGTHQTOCPEG�

4CVKQPCNG�HQT�VJG�%TKVGTKC

6JG�PGGF�VQ�TGRNCEG�OCP[�FCPIGTQWU�ENGCPKPI�UQNXGPVU�YKVJ�CNVGTPCVKXGU�VJCV�RQUG�NGUU�TKUM�VQ
JWOCP�JGCNVJ�CPF�VJG�GPXKTQPOGPV�JCU�DGGP�ENGCTN[�FGOQPUVTCVGF�D[�TGRWVCDNG�UVWFKGU�CPF
TGUGCTEJ��#U�C�TGUWNV��NKVGTCNN[�JWPFTGFU�QH�CNVGTPCVKXG�EJGOKUVTKGU�CPF�ENGCPKPI�GSWKROGPV
U[UVGOU�CTG�PQY�EQOOGTEKCNN[�CXCKNCDNG���9JKNG�PWOGTQWU�GPXKTQPOGPVCNN[�UCHG�CPF�GHHGEVKXG
ENGCPKPI�EJGOKUVTKGU�GZKUV��QVJGTU�MPQYP�VQ�DG�CUUQEKCVGF�YKVJ�UGTKQWU�RGTHQTOCPEG�
GPXKTQPOGPVCN�QT�JGCNVJ�EQPEGTPU�CTG�UVKNN�YKFGN[�GORNQ[GF��6JG�CNVGTPCVKXG�ENGCPKPI
VGEJPQNQI[�ETKVGTKC�CTG�KPVGPFGF�VQ�RTQXKFG�C�HTCOGYQTM�HQT�KPFWUVT[�CPF�TGIWNCVQTU�VQ�JGNR
GXCNWCVG�VJG�OQUV�WUGHWN�QH�VJG�VGEJPQNQIKGU��6JG�ETKVGTKC�UJQWNF�JCXG�VJG�IGPGTCN�UWRRQTV�QH�VJG
TGIWNCVQT[��OCPWHCEVWTKPI�CPF�TGUGCTEJ�EQOOWPKVKGU��5WEJ�ETKVGTKC��CRRNKGF�VQ�VJG�GXCNWCVKQP�QH
PGY�ENGCPKPI�VGEJPQNQIKGU�D[�UVCVG�QT�NQECN�EGTVKHKECVKQP�RTQITCOU��YKNN�HWTVJGT�VJG�WUG�QH
RTQFWEVU�VJCV�GPJCPEG�GPXKTQPOGPVCN�RTQVGEVKQP�CPF�SWCNKV[��YJKNG�RTQOQVKPI�RQNNWVKQP
RTGXGPVKQP��(QT�KPFWUVTKCN�UJQRU�TGFGUKIPKPI�VJGKT�ENGCPKPI�QRGTCVKQPU��VJG�ETKVGTKC�YKNN�CNUQ
UGTXG�CU�XCNWCDNG�IWKFGNKPGU�KP�OCMKPI�VJG�DGUV�GPIKPGGTKPI�CPF�RTQFWEV�EJQKEGU�



Rev 1 2/9/9810

/CPWHCEVWTGTIU�4GURQPUKDKNKVKGU

6JG�OCPWHCEVWTGT�CRRN[KPI�HQT�EGTVKHKECVKQP�YKNN�DG�TGURQPUKDNG�HQT�VJG�EQUV�QH�EGTVKHKECVKQP��CPF
OWUV�UWRRN[�ENGCT��CEEWTCVG�FCVC�QP�KVU�RTQFWEV��CU�TGSWKTGF�D[�VJG�EGTVKHKECVKQP�RTQVQEQN�

$[�CEEGRVKPI�EGTVKHKECVKQP��VJG�OCPWHCEVWTGT�YKNN�CUUWOG��HQT�VJG�FWTCVKQP�QH�VJG�EGTVKHKECVKQP�
TGURQPUKDKNKV[�HQT�OCKPVCKPKPI�VJG�SWCNKV[�QH�VJG�OCPWHCEVWTGF�GSWKROGPV�CPF�OCVGTKCNU�CV�C
NGXGN�GSWCN�VQ�QT�DGVVGT�VJCP�YCU�RTQXKFGF�VQ�QDVCKP�EGTVKHKECVKQP��6JG�OCPWHCEVWTGT�YKNN�CNUQ
CITGG�VQ�WUG�VJG�EGTVKHKECVKQP�CRRTQRTKCVGN[�KP�KVU�NKVGTCVWTG���(WTVJGTOQTG��VJG�OCPWHCEVWTGT�YKNN
CITGG�VQ�CNNQY�SWCNKV[�OQPKVQTKPI�D[�&65%��CU�TGSWKTGF�D[�VJG�UVCVWVG�WPFGT�YJKEJ�C
EGTVKHKECVKQP�KU�ITCPVGF�
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I. Developing the Criteria Recommendations: Roles of Project 
Participants and Recurrent Themes

4QNG�QH�..0.��VJG�5VCMGJQNFGT�2CPGN�CPF�2CPGN�)WGUVU

#V�VJG�DGIKPPKPI�QH�VJKU�RTQLGEV��&65%�CPF�..0.�FGXGNQRGF�VJG�KPKVKCN�KUUWGU�VJCV�YQWNF�UGTXG
CU�C�DCUKU�HQT�ETKVGTKC�FGXGNQROGPV��6JG[�FKUEWUUGF�VJG�CFXCPVCIGU�QH�KOCMG�QT�DTGCML�ETKVGTKC
VJCV�EQWNF�GCUKN[�DG�CRRNKGF�VQ�ENGCPKPI�EJGOKUVTKGU�VQ�RTQFWEG�KRCUUL�QT�KPQ�RCUUL�TGUWNVU�
/QTG�UWDLGEVKXG�ETKVGTKC�YGTG�CNUQ�FKUEWUUGF��CPF�VJG[�UGGOGF�VQ�JCXG�C�RNCEG�KP�VJG�EGTVKHKECVKQP
ETKVGTKC�CU�YGNN��5QOG�QH�VJG�KPKVKCN�SWGUVKQPU�GZRNQTGF�KUUWGU�UWEJ�CU�

• 5JCNN�C�ENGCPKPI�EJGOKUVT[�RTQXGP�QT�UWURGEVGF�QH�DGKPI�C�JWOCP�ECTEKPQIGP��OWVCIGP�
VGTCVQIGP��GPFQETKPG�FKUTWRVGT�QT�PGWTQVQZKP�DG�EQPUKFGTGF�HQT�EGTVKHKECVKQP!

• 5JCNN�C�ENGCPKPI�EJGOKUVT[�DG�EQPUKFGTGF�KH�KV�KU�CP�Q\QPG�FGRNGVKPI�EQORQWPF!
• 9JCV�XQNCVKNG�QTICPKE�EQORQWPF�
81%��EQPEGPVTCVKQP�NGXGN�UJQWNF�FKUSWCNKH[�C�ENGCPKPI

EJGOKUVT[�HTQO�EQPUKFGTCVKQP!

#U�VJG�RTQLGEV�RTQITGUUGF��&65%�CPF�..0.�LQKPVN[�KFGPVKHKGF�RQVGPVKCN�5VCMGJQNFGT�2CPGN
OGODGTU��+V�YCU�XKVCN�VQ�KPENWFG�URGEKCNKUVU�YKVJ�C�XCTKGV[�QH�TGNCVGF�UMKNN�UGVU��KPFKXKFWCNU�YJQ
YQWNF�TGRTGUGPV�C�YJQNG�URGEVTWO�QH�FKHHGTKPI�XKGYRQKPVU��6JG�RGTUQPPGN�KFGPVKHKGF�KPENWFGF
TGRTGUGPVCVKXGU�HTQO�ENGCPKPI�EJGOKUVT[�OCPWHCEVWTGTU��KPFWUVTKCN�WUGTU�
DQVJ�NCTIG�CPF�UOCNN
HCEKNKVKGU���CPF�%CNKHQTPKC�TGIWNCVQTU�
KPENWFKPI�RGTUQPPGN�HTQO�VJG�UVCVG�CPF�NQECN�NGXGNU���+V�KU�CP
KPFKECVKQP�QH�VJG�KORQTVCPEG�QH�VJKU�RTQLGEV�KP�VJGUG�XCTKGF�EQOOWPKVKGU��VJCV�CNOQUV�CNN�QH�VJQUG
CRRTQCEJGF�VQ�UGTXG�QP�VJG�2CPGN�CITGGF�VQ�FQ�UQ��FGURKVG�VJG�EQPUKFGTCDNG�VKOG�CYC[�HTQO�VJGKT
LQDU�CPF�UKIPKHKECPV�VTCXGN�GZRGPUGU�

#NN�OGGVKPIU�YGTG�RWDNKE��CPF�CVVTCEVGF�IWGUVU�YJQUG�KPRWV�YCU�CNUQ�XCNWCDNG���+P�UQOG�ECUGU�
KPXKVGF�IWGUVU�JCF�RCTVKEWNCT�CTGCU�QH�GZRGTVKUG�WUGHWN�VQ�VJG�FKUEWUUKQPU���(QT�KPUVCPEG��C
VTGCVOGPV�URGEKCNKUV�HTQO�VJG�%KV[�QH�5CP�,QUG�'PXKTQPOGPVCN�5GTXKEGU�&GRCTVOGPV�5CP�,QUG�
5CPVC�%NCTC�9CVGT�2QNNWVKQP�%QPVTQN�2NCPV�
#NGZ�'MUVGT��YCU�KPXKVGF�VQ�QPG�OGGVKPI���CPF�VJG
QYPGT�OCPCIGT�QH�CP�GPXKTQPOGPVCN�VGUVKPI�NCDQTCVQT[�
4QP�$NQEM��YCU�KPXKVGF�VQ�CPQVJGT�

6JG�2CPGN�EQPXGPGF�HQT�UGXGP�HWNN�FC[�OGGVKPIU�DGVYGGP�1EVQDGT������CPF�0QXGODGT������
CPF�TGXKGYGF�ETKVGTKC�FTCHVU�CPF�TGHGTGPEG�FQEWOGPVU�FWTKPI�KPVGTKO�VKOGU��6JG�2CPGNIU�TQNG
YCU�VQ�IGPGTCVG�EQPEGRVU�CPF�KFGCU�HQT�C�EGTVKHKECVKQP�RTQEGUU�VJCV�..0.�YQWNF�VJGP�YGCXG�KPVQ
ETKVGTKC�TGEQOOGPFCVKQPU��6JG�2CPGN�TGXKGYGF�CPF�CWIOGPVGF�VJGUG�ETKVGTKC�FTCHVU��&65%
TGOCKPGF�ENQUG�VQ�VJG�YJQNG�RTQEGUU�KP�CP�QXGTUKIJV�TQNG�
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6JTQWIJQWV�VJG�ETKVGTKC�FGXGNQROGPV�RTQEGUU��..0.�YCU�TGURQPUKDNG�HQT�HCEKNKVCVKPI�2CPGN
OGGVKPIU��ICVJGTKPI�DCEMITQWPF�CPF�TGHGTGPEG�OCVGTKCN�HQT�2CPGN�OGODGTU��FGXGNQRKPI
CIGPFCU��CPF�YTKVKPI�ETKVGTKC�TGEQOOGPFCVKQP�FTCHVU�VJCV�TGHNGEVGF�VJG�QRKPKQPU�QH�VJG�2CPGN�CU
CEEWTCVGN[�CU�RQUUKDNG��+P�CFFKVKQP��..0.�RTGRCTGF�VJG�HKPCN�ETKVGTKC�TGEQOOGPFCVKQPU�CPF�VJKU
HKPCN�RTQLGEV�TGRQTV�HQT�&65%�

4GNGXCPV�TGHGTGPEG�UQWTEGU�KPENWFGF�
• /CPWHCEVWTGTUI�FCVC�QP�CNVGTPCVKXG�ENGCPKPI�EJGOKUVTKGU�CPF�ENGCPKPI�GSWKROGPV�
• %NGCPKPI�EJGOKUVT[�CPF�ENGCPKPI�GSWKROGPV�RGTHQTOCPEG�FCVC�
• /GVJQFQNQIKGU�HQT�GXCNWCVKPI�ENGCPKPI�VGEJPQNQI[�RGTHQTOCPEG�
• 6QZKEKV[�FCVC�
• /GVJQFQNQIKGU�HQT�GXCNWCVKPI�VJG�JGCNVJ�CPF�GPXKTQPOGPVCN�KORCEVU�QH�EJGOKECNU�

4GEWTTGPV�6JGOGU�&WTKPI�%TKVGTKC�&GXGNQROGPV

&WTKPI�VJG�ETKVGTKC�FGXGNQROGPV�RTQEGUU��UGXGTCN�VQRKEU�KPURKTGF�QPIQKPI�FGDCVG��9JKNG�PQV
TGEQTFGF�KP�CP[�URGEKHKE�ETKVGTKC�TGEQOOGPFCVKQPU��VJGUG�RGTXCUKXG�VJGOGU�JGNRGF�UJCRG�VJG
EJQKEGU�OCFG�D[�VJG�2CPGN��CPF�CTG�UWOOCTK\GF�KP�VJG�HQNNQYKPI�UGEVKQPU�

%TKVGTKC�5EQRG��%JGOKUVTKGU�CPF�'SWKROGPV

(TQO�GCTN[�KP�VJG�ETKVGTKC�FGXGNQROGPV�RTQEGUU��VJG�2CPGN�URGPV�UKIPKHKECPV�VKOG�QP�VJG�UEQRG�QH
VJG�ETKVGTKC��#�RTKOCT[�KUUWG�TGXKUKVGF�OCP[�VKOGU�EQPEGTPGF�YJGVJGT�VJG�ETKVGTKC�UJQWNF�DG
FGXGNQRGF�HQT�ENGCPKPI�U[UVGOU�
EJGOKUVTKGU�WUGF�KP�EQPLWPEVKQP�YKVJ�FGNKXGT[�GSWKROGPV��QT
YJGVJGT�QPG�UGV�QH�ETKVGTKC�UJQWNF�DG�FGXGNQRGF�HQT�ENGCPKPI�EJGOKUVTKGU�CPF�C�UGEQPF�HQT
ENGCPKPI�GSWKROGPV�

6JG�RGTEGKXGF�DGPGHKVU�QH�VJG�HKTUV�CNVGTPCVKXG��EGTVKHKECVKQP�QH�C�ENGCPKPI�U[UVGO��UWIIGUVGF�VJCV�C
FGVCKNGF�UGV�QH�ETKVGTKC�EQWNF�DG�GUVCDNKUJGF�VQ�GXCNWCVG�C�URGEKHKE�ENGCPKPI�EJGOKUVT[�WUGF�KP
EQPLWPEVKQP�YKVJ�C�URGEKHKE�V[RG�QH�FGNKXGT[�GSWKROGPV��5QOG�2CPGNKUVU�DGNKGXGF�VJKU�CRRTQCEJ
YCU�VJG�OQUV�NQIKECN��CPF�QHHGTGF�VJG�DGUV�QRRQTVWPKV[�HQT�C�EGTVKHKECVKQP�VJCV�YQWNF�DG
RTQVGEVKXG�QH�DQVJ�JWOCP�JGCNVJ�CPF�VJG�GPXKTQPOGPV��7PFGT�VJKU�RCTCFKIO��ENGCPKPI
RGTHQTOCPEG��GSWKROGPV�RGTHQTOCPEG�CPF�EJGOKECN�VQZKEKV[�EQWNF�DG�DCNCPEGF�

6JG�ITGCVGUV�RGTEGKXGF�FKUCFXCPVCIG�VQ�GXCNWCVKPI�VJG�EJGOKUVT[�GSWKROGPV�EQODKPCVKQP�YCU
VJCV�VJG�ETKVGTKC�CPF�VJG�EGTVKHKECVKQP�RTQEGUU�DGECOG�SWKVG�EQORNGZ��CPF�YQWNF�[KGNF�C�XGT[
PCTTQY�EGTVKHKECVKQP��(QT�C�IKXGP�RKGEG�QH�GSWKROGPV��OCP[�UGRCTCVG�EGTVKHKECVKQPU�YQWNF�DG
TGSWKTGF�
HQT�KVU�WUG�YKVJ�KPFKXKFWCN�ENGCPKPI�EJGOKUVTKGU���#FFKVKQPCNN[��6GF�5OKVJ�
5KNKEQP
8CNNG[�6QZKEU�%QCNKVKQP��XQKEGF�EQPEGTP�VJCV�EGTVKHKECVKQP�QH�C�FCPIGTQWU�EJGOKUVT[�EQWNF�QEEWT
KH�KV�YGTG�WUGF�YKVJ�VJG�KTKIJVL�ENGCPKPI�U[UVGO��(QT�GZCORNG��C�ENGCPKPI�HQTOWNCVKQP�VJCV�EQWNF
PQV�RCUU�VJG�ETKVGTKC�CU�C�YKRG�ENGCPKPI�EJGOKUVT[�EQWNF�RQVGPVKCNN[�DG�EGTVKHKGF�YJGP�KV�YCU�WUGF
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KP�C�VKIJVN[�UGCNGF�XCRQT�FGITGCUGT��6JKU�EQPEGTP�YCU�FKUEWUUGF�CV�NGPIVJ�D[�VJG�2CPGNKUVU��6JG[
EQPENWFGF�VJCV�YJKNG�CRRTQRTKCVG�VJGQTGVKECN�NKOKVU�EQWNF�DG�UGV�QP�GOKUUKQP�CPF�GZRQUWTG
RCTCOGVGTU�HQT�EJGOKUVTKGU�WUGF�YKVJ�PGY�CPF�RTQRGTN[�OCKPVCKPGF�GSWKROGPV��KTGCN�YQTNFL
GOKUUKQPU�CPF�TGUWNVKPI�GZRQUWTGU�YQWNF��KP�CNN�NKMGNKJQQF��DG�JKIJGT�KP�OCP[�UJQRU��FWG�VQ
RQQT�GSWKROGPV�OCKPVGPCPEG�

6JG�UGEQPF�CNVGTPCVKXG�HQT�ETKVGTKC�UEQRG�YCU�VQ�FGXGNQR�QPG�UGV�QH�ETKVGTKC�HQT�ENGCPKPI
EJGOKUVTKGU�CPF�C�UGRCTCVG�UGV�HQT�ENGCPKPI�GSWKROGPV��6JKU�YQWNF�HCEKNKVCVG�VJG�FGXGNQROGPV�QH
C�OQTG�WPKXGTUCN��GCUKN[�CRRNKGF�UGV�QH�ETKVGTKC��#�FGVTKOGPV�VQ�VJKU�CRRTQCEJ�YCU�KVU�KPCDKNKV[�VQ
ECRVWTG�IGPWKPG�EJGOKUVT[�GSWKROGPV�WUG�EQODKPCVKQPU��6JG�RTKOCT[�GHHQTVU�QH�VJG�2CPGN
HQEWUGF�QP�FGXGNQRKPI�ETKVGTKC�HQT�VJG�EJGOKUVTKGU�CPF�C�FGVCKNGF�UGV�QH�TGEQOOGPFCVKQPU�YCU
FGXGNQRGF���2CPGNKUVU�CNUQ�FKUEWUUGF�ETKVGTKC�CFFTGUUKPI�ENGCPKPI�GSWKROGPV�CPF�FGXGNQRGF�C�UGV
QH�RTGNKOKPCT[�TGEQOOGPFCVKQPU��VJCV�TGSWKTG�EQPUKFGTCDNG�HWTVJGT�GHHQTV��
/GODGTU�UWIIGUVGF
HQTOKPI�C�RCPGN�YKVJ�FKHHGTGPV�UMKNN�UGVU�VJCP�VJQUG�PGGFGF�HQT�FGXGNQRKPI�VJG�ENGCPKPI
EJGOKUVT[�ETKVGTKC���6JG�TGUWNVKPI�RTGNKOKPCT[�GSWKROGPV�TGEQOOGPFCVKQPU�CTG�KPENWFGF�NCVGT�KP
VJKU�TGRQTV�

5VTKPIGPE[�QH�%TKVGTKC

2CPGN�OGODGTU�IGPGTCNN[�CITGGF�VJCV�VJG�OCLQT�CKO�QH�VJKU�RTQLGEV�YCU�VQ�FGXGNQR�ETKVGTKC�VQ
JGNR�CEJKGXG�ITGCVGT�RQNNWVKQP�RTGXGPVKQP�CPF�TGFWEG�VJG�TKUMU�VQ�JWOCP�JGCNVJ�CPF�VJG
GPXKTQPOGPV��2CPGN�OGODGTU�FGDCVGF��JQYGXGT��VJG�NGXGN�QH�FKHHKEWNV[�VJG�ETKVGTKC�UJQWNF�ETGCVG�
'ZVTGOGN[�UVTKEV�ETKVGTKC�YQWNF�CNNQY�QPN[�RTQFWEVU�RTGUGPVKPI�VJG�OQUV�OKPKOCN�TKUMU�VQ�DG
EGTVKHKGF��+H�HGY�RTQFWEVU�EQWNF�RCUU�UWEJ�UVTKEV�ETKVGTKC��VJG�QXGTCNN�WVKNKV[�CPF�GPXKTQPOGPVCN
DGPGHKV�QH�VJG�RTQITCO�YQWNF�DG�GZVTGOGN[�NQY��+H�CRRTQXCN�YGTG�VQQ�GCU[�VQ�CVVCKP��VJG�FGUKTGF
UETGGPKPI�GHHGEV�QH�VJG�ETKVGTKC�YQWNF�DG�NQUV��CPF�XGT[�SWGUVKQPCDNG�RTQFWEVU�YQWNF�CVVCKP
EGTVKHKECVKQP��6JKU��VQQ��YQWNF�OKPKOK\G�VJG�QXGTCNN�WVKNKV[�CPF�DGPGHKV�QH�VJG�RTQITCO�

6JG�2CPGN�TGEQIPK\GF�VJCV�C�RTKOCT[�RTQITCO�IQCN�OWUV�DG�VQ�OCZKOK\G�VJG�WVKNKV[�QH�VJG
ETKVGTKC��/CP[�CITGGF�VJCV�KV�YCU�KORQTVCPV�VQ�CFLWUV�ETKVGTKC�UVTKPIGPE[�VQ�CVVTCEV�OCP[
#RRNKECPVU�VQ�VJG�RTQITCO��CPF�CNNQY�C�UWHHKEKGPV�PWODGT�QH�RTQFWEVU�VQ�DG�EGTVKHKGF��
+V�YCU�PQV
ENGCT�JQY�OCP[�EGTVKHKGF�RTQFWEVU�YQWNF�EQPUVKVWVG�C�KUWHHKEKGPVL�PWODGT��

(NGZKDKNKV[�QH�%TKVGTKC

#PQVJGT�EQPVKPWKPI�FGDCVG�COQPI�2CPGN�OGODGTU�EQPEGTPGF�VJG�FGITGG�QH�HNGZKDKNKV[�VJCV
UJQWNF�DG�TGHNGEVGF�KP�VJG�ETKVGTKC��9QWNF�OCZKOWO�DGPGHKV�DG�CEJKGXGF�HTQO�C�TKIKF�UGV�QH
ETKVGTKC�VJCV�EQWNF�PQV�DG�CRRGCNGFGHQT�YJKEJ�KV�YQWNF�DG�XGT[�ENGCT�VJCV�UQOG�RTQFWEVU�RCUUGF
CPF�QVJGTU�HCKNGF!�9QWNF�UWDLGEVKXG�ETKVGTKC�DG�DGVVGTGHQT�YJKEJ�C�OQTG�JQNKUVKE�RKEVWTG�QH�VJG
ENGCPKPI�U[UVGO�EQWNF�DG�FGXGNQRGF��CPF�OCP[�HCEVQTU�EQWNF�DG�EQPUKFGTGF�KP�EGTVKH[KPI�QT
TGLGEVKPI�KV!��/QUV�QH�VJG�RCPGN�CITGGF�VJCV�UQOG�HNGZKDKNKV[�YCU�PGGFGF�KP�VJG�ETKVGTKC��GURGEKCNN[
KP�VJG�OQTG�UWDLGEVKXG�CTGCU��UWEJ�CU�GPXKTQPOGPVCN�KORCEVU���6JKU�KUUWG�KU�FKUEWUUGF�HWTVJGT�KP
VJG�)'0'4#.�&+5%755+10�21+065�UGEVKQP��WPFGT�#RRGCNU�
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3WCNKV[�QH�&CVC�CPF�%QUV�QH�%GTVKHKECVKQP

6JG�FKTGEV�TGNCVKQPUJKR�DGVYGGP�EQUVU�HQT�C�&65%�EGTVKHKECVKQP�CPF�VJG�SWCNKV[�CPF�SWCPVKV[�QH
FCVC�PGGFGF�VQ�GXCNWCVG�C�ENGCPKPI�EJGOKUVT[�DGECOG�CP�QXGTTKFKPI�EQPUKFGTCVKQP�FWTKPI�VJG
ETKVGTKC�FGXGNQROGPV��&65%�TGRTGUGPVCVKXGU�CPF�2CPGNKUVU�TGRTGUGPVKPI�UOCNN�OCPWHCEVWTGTU
UVTQPIN[�CTIWGF�VJCV�KH�EGTVKHKECVKQP�EQUVU�TQUG�CDQXG�C�HGY�VJQWUCPF�FQNNCTU��EQORCPKGU�YQWNF
DG�FKUEQWTCIGF�QT�RTGXGPVGF�HTQO�CRRN[KPI�

6JKU�EQPUVTCKPV�DGECOG�OQUV�KORQTVCPV�YJGP�VJG�2CPGN�EQPUKFGTGF�JQY�VQ�JCPFNG�C�ENGCPKPI
EJGOKUVT[�EQPVCKPKPI�KPITGFKGPVU�HQT�YJKEJ�NKVVNG�QT�PQ�JGCNVJ�QT�GPXKTQPOGPVCN�FCVC�GZKUV��+P�CP
CVVGORV�VQ�EQPVTQN�EGTVKHKECVKQP�EQUVU��C�HCKT�COQWPV�QH�NGGYC[�KP�VJG�ICVJGTKPI�QH�JGCNVJ�CPF
GPXKTQPOGPVCN�FCVC�YCU�CRRTQXGF��6JG�EGTVKHKECVKQP�RTQEGUU�YQWNF�TGN[�JGCXKN[�QP�CXCKNCDNG
KPHQTOCVKQP��YKVJ�C�NQYGT�PGEGUUKV[�HQT�EQORCPKGU�VQ�IGPGTCVG�GZRGPUKXG�VQZKEQNQIKECN�FCVC�QP
VJGKT�RTQFWEVU��#RRNKECVKQP�EQUVU�YGTG�FKXKFGF�UWEJ�VJCV�VJG�VQVCN�EQUV�YQWNF�DG�RCKF�KP�UVCIGU�
6JG�ETKVGTKC�YGTG�QTICPK\GF�KPVQ�VJGUG�UVCIGU��GCEJ�QH�YJKEJ�YQWNF�TGSWKTG�EGTVCKP�VGUVU�QT
CUUC[U��6JG�UVCIGU�TGSWKTKPI�OQTG�GZRGPUKXG�CUUC[U�YQWNF�HQNNQY�VJQUG�VJCV�YGTG�NGUU
GZRGPUKXG��6JGTGHQTG��C�RTQFWEV�OQXKPI�VJTQWIJ�VJG��UVCIGU�YQWNF�WPFGTIQ�OQTG�GZRGPUKXG
VGUVKPI�QPN[�CHVGT�KV�RCUUGF�VJG�GCTNKGT�UVCIGU�

*QY�/CP[�.GXGNU�QH�%GTVKHKECVKQP�5JQWNF�DG�+UUWGF!

6JG�2CPGN�FKUEWUUGF�YJGVJGT�VJG[�UJQWNF�CRRTQXG�QPG�QT�XCTKQWU�ENCUUGU�QH�EGTVKHKECVKQP�
G�I��
IQQF��DGVVGT��DGUV���/QUV�OGODGTU�CFXQECVGF�C�UKPING�V[RG�QH�EGTVKHKECVKQP��JQYGXGT��VJG�VQRKE
TGUWTHCEGF�YKVJ�FKUEWUUKQP�CDQWV�ENCKOU�C�XGPFQT�EQWNF�OCMG�YKVJ�VJG�EGTVKHKECVKQP�CPF�YJCV
VJG�'ZRGTV�2CPGN�UJQWNF�FQ�KP�EKTEWOUVCPEGU�YKVJ�NKOKVGF�KPHQTOCVKQP��9JCV�UJQWNF�DG�FQPG�KH�C
EJGOKECN�KU�XGT[�GHHGEVKXG�KP�UQOG�CTGCU��DWV�PQV�QVJGTU!�-KO�9KNJGNO�
&65%��UWIIGUVGF�VJCV
ITCPVKPI�C�SWCNKHKGF�EGTVKHKECVKQP�EQWNF�DG�WUGHWN�KP�UQOG�KPUVCPEGU��9JGP�C�RQKPV�QH�EQPVTQXGTU[
CTKUGU�TGICTFKPI�C�RCTVKEWNCT�RTQFWEV�VJCV�JCU�RTQXGP�XCNWG�DWV�FQGU�PQV�RCUU�RCTV�QH�VJG�ETKVGTKC�
&65%�YQWNF�JCXG�VJG�QRVKQP�VQ�EJCPIG�VJG�NCPIWCIG�QH�VJG�ENCKO��CPF�KUUWG�C�SWCNKHKGF
EGTVKHKECVKQP��6JKU�CRRTQCEJ�JCU�DGGP�UWEEGUUHWNN[�WUGF�KP�&65%IU�QPIQKPI�'PXKTQPOGPVCN
6GEJPQNQI[�8GTKHKECVKQP�RTQITCO�

7PFGTUVCPFKPI�9JCV�*CU�CPF�*CU�0QV�$GGP�%GTVKHKGF

6JG�2CPGN�FKUEWUUGF�VJG�PGGF�HQT�#RRNKECPVU�VQ�WPFGTUVCPF�VJG�OGCPKPI�QH�C�&65%�EGTVKHKECVKQP�
CU�YGNN�CU�VJG�CRRTQRTKCVG�YC[U�VQ�WUG�VJG�EGTVKHKECVKQP�KP�OCTMGVKPI�CPF�RTQOQVKPI�VJGKT
RTQFWEVU��-KO�9KNJGNO�UVCVGF�VJCV�KP�JKU�GZRGTKGPEG�YKVJ�VJG�'PXKTQPOGPVCN�6GEJPQNQI[
%GTVKHKECVKQP�RTQITCO��ENCKOU�OCFG�D[�XGPFQTU�HQNNQYKPI�EGTVKHKECVKQP�VGPFGF�VQ�DG�VQQ�DTQCF

G�I���VJCV�C�RCTVKEWNCT�VGEJPQNQI[�JCU�K\GTQ�GPXKTQPOGPVCN�KORCEVL��
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6JG�0GGF�HQT�%NGCT��7PCODKIWQWU�%TKVGTKC�CPF�/CPWHCEVWTGTUI�%NCKOU

-KO�9KNJGNO�YCU�EQPEGTPGF�VJTQWIJQWV�VJG�RTQLGEV�VJCV�VJG�ETKVGTKC�CPF�EGTVKHKECVKQP�UVCVGOGPVU
OGGV�(GFGTCN�6TCFG�%QOOKUUKQP�
(6%��IWKFGNKPGU�HQT�ENCTKV[��CPF�VJCV�VJG[�PQV�DG�OKUNGCFKPI�
$GECWUG�QH�VJKU�KORQTVCPEG��JG�EKTEWNCVGF�VJG�(6%�IWKFGNKPGU�VQ�VJG�RCPGN�GCTN[�KP�VJG�RTQLGEV�
-WTV�9GTPGT�
�/�5RGEKCNV[�%JGOKECNU��UWIIGUVGF�VJCV�VJG�(6%�IWKFGNKPGU�HQT�ENCKOU�DG
KPEQTRQTCVGF�KPVQ�VJG�CRRNKECVKQP�RTQVQEQN�
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II. Alternative Chemistries: Recommendations for Application and 
Evaluation Protocols

%GTVKHKECVKQP�%NCUUGU

%CPFKFCVG�EJGOKUVTKGU�YKNN�DG�GXCNWCVGF�VQ�FGVGTOKPG�YJGVJGT�VJG[�SWCNKH[�HQT�CP�#NVGTPCVKXG
%NGCPKPI�%JGOKUVT[�%GTVKHKECVKQP��CU�YGNN�CU�VQ�KFGPVKH[�VJG�ENCUU�QH�EGTVKHKECVKQP�VJCV�KU
CRRTQRTKCVG�HQT�SWCNKHKGF�EJGOKUVTKGU��#�ENGCPKPI�EJGOKUVT[�KU�GNKIKDNG�HQT�CRRTQXCN�KP�QPG�QT
OQTG�QH�VJG�HQNNQYKPI�ENCUUGU�QH�EGTVKHKECVKQP�
• 2TGEKUKQP�OGVCNU�ENGCPKPI��HQT�RCTVU�RTQFWEGF�KP�ENQUG�VQNGTCPEG�GNGEVTQRNCVKPI��OCEJKPKPI�

ECUVKPI��CPF�QVJGT�V[RGU�QH�OGVCN�HCDTKECVKQP�QRGTCVKQPU�
 
• 2TGEKUKQP�GNGEVTQPKEU�ENGCPKPI��HQT�RTKPVGF�EKTEWKV�DQCTF��UGOKEQPFWEVQT��CPF�GNGEVTQPKE

EQORQPGPV�ENGCPKPI�QRGTCVKQPU�
 
• )GPGTCN�RWTRQUG�ENGCPKPI��HQT�NGUU�FGOCPFKPI�CRRNKECVKQPU�UWEJ�CU�CWVQOQDKNG�TGRCKT�UJQR

ENGCPKPI���

(KNKPI�(GGU

6JG�#RRNKECPV�YKNN�RC[�CP�KPKVKCN�HGG�
VQ�DG�FGVGTOKPGF��VQ�UWDOKV�VJG�ECPFKFCVG�ENGCPKPI
EJGOKUVT[�HQT�GXCNWCVKQP�QH�VJG�5VCIG�#�ETKVGTKC�FGUETKDGF��6JQUG�ECPFKFCVG�EJGOKUVTKGU�OGGVKPI
5VCIG�#�ETKVGTKC�YKNN�VJGP�DG�GXCNWCVGF�CICKPUV�5VCIG�$�RCTCOGVGTU��6JG�#RRNKECPV�YKNN�RC[�CP
CFFKVKQPCN�HGG�DCUGF�QP�CP[�VGUVU�QT�CUUC[U�TGSWKTGF�CV�5VCIG�$��+H�C�ECPFKFCVG�EJGOKUVT[�KU
GNKOKPCVGF�CV�5VCIG�#��KV�KU�PQV�CFXCPEGF�VQ�5VCIG�$��CPF�VJG�#RRNKECPV�RC[U�HQT�VJG�KPKVKCN
GXCNWCVKQPU�QPN[��6JKU�CRRTQCEJ�CXQKFU�VJG�RTQDNGO�QH�CP�#RRNKECPV�RC[KPI�HWNN�HGG��CPF
RQUUKDN[�JCXKPI�KVU�EJGOKUVT[�GNKOKPCVGF�GCTN[�KP�VJG�GXCNWCVKQP�RTQEGUU�

+PHQTOCVKQP�4GSWKTGF�HTQO�VJG�#RRNKECPV

6JG�HQNNQYKPI�KPHQTOCVKQP�KU�TGSWKTGF�CV�VJG�VKOG�QH�CRRNKECVKQP��5VCIG�#�RTQEGUUKPI�YKNN�PQV
EQOOGPEG�WPVKN�KV�JCU�DGGP�RTQXKFGF�KP�HWNN�

• 0COG��CFFTGUU��RJQPG�PWODGT�CPF�HCZ�PWODGT�QH�#RRNKECPV��KPENWFKPI�VJG�#RRNKECPVIU
EQPVCEV�RGTUQP�

• 0COG�QH�RTQFWEV�
• (QTOWNCVKQP�FCVC�UJGGV�URGEKH[KPI�KPITGFKGPVU�VQ������
YGKIJV�XQNWOG��
• /CVGTKCNU�5CHGV[�&CVC�5JGGV�
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• (NCUJ�RQKPV�FCVC�HQT�VJG�ENGCPKPI�EJGOKUVT[�FGVGTOKPGF�D[�GKVJGT�VJG�ENQUGF�EWR�2GPUMG�
/CTVGP�OGVJQF��QT�VJG�5GVCHNCUJ�OGVJQF�

• R*�FCVC�HQT�VJG�ENGCPKPI�EJGOKUVT[�KP�KVU�EQPEGPVTCVGF�HQTO�
• 0COG��CFFTGUU��CPF�RJQPG�PWODGT�QH����UJQRU�KP�YJKEJ�VJG�ENGCPKPI�EJGOKUVT[�JCU�DGGP

WUGF�HQT�CV�NGCUV�QPG�[GCT�CPF�KU�EWTTGPVN[�DGKPI�WUGF��#RRNKECPV�OWUV�URGEKH[�VJG�EQPVCEV
RGTUQP�CV�GCEJ��#RRNKECPV�UJQWNF�UWRRN[�KPHQTOCVKQP�QP�CV�NGCUV�VJTGG��UJQRU�WUKPI�VJG
ENGCPKPI�EJGOKUVT[�KP�GCEJ�CRRNKECVKQP�
RTGEKUKQP�GNGEVTQPKEU�ENGCPKPI��RTGEKUKQP�OGVCN�RCTVU
ENGCPKPI��QT�IGPGTCN�RWTRQUG�ENGCPKPI���HQT�YJKEJ�EGTVKHKECVKQP�KU�FGUKTGF�

• %QORNGVG�XGPFQT�NKVGTCVWTG�HQT�VJG�RTQFWEV�
OC[�KPENWFG�GZCORNGU�QH�RTQFWEV�RCEMCIKPI
CPF�NCDGNKPI���5JQWNF�CNUQ�KPENWFG�KPHQTOCVKQP�QP�VJG�V[RGU�QH�UQKNU�VJCV�VJG�ENGCPKPI
EJGOKUVT[�KU�OGCPV�VQ�TGOQXG��CPF�CP[�MPQYP�UWTHCEKPI�OCVGTKCNU�KPEQORCVKDKNKVKGU�

• 5CORNG�QH�VJG�ECPFKFCVG�ENGCPKPI�EJGOKUVT[��KP�KVU�EQPEGPVTCVGF�HQTO��#NVGTPCVKXGN[��KH�VJG
ECPFKFCVG�ENGCPKPI�EJGOKUVT[�CNTGCF[�JQNFU�CP�5%#3/&�%#5�EGTVKHKECVKQP��VJG�#RRNKECPV
YKNN�UWDOKV�C�EQR[�QH�VJCV�EGTVKHKECVKQP��CNQPI�YKVJ�C�EQR[�QH�VJG�VGUV�TGUWNVU�HTQO�VJG
5%#3/&�NCDQTCVQT[�


0QVG��#NN�RTQRTKGVCT[�RTQFWEV�KPHQTOCVKQP�UWRRNKGF�D[�VJG�#RRNKECPV��CPF�NCDGNGF�CU�UWEJ���YKNN�DG�VTGCVGF
KP�UVTKEV�EQPHKFGPEG��

1RVKQPCN�+PHQTOCVKQP�HTQO�VJG�#RRNKECPV

6JG�#RRNKECPV�ECP�TGFWEG�VJG�EQUVU�QH�5VCIG�$�UETGGPKPI�D[�UWRRN[KPI�CU�OWEJ�QH�VJG�HQNNQYKPI
KPHQTOCVKQP�CU�RQUUKDNG��6JG�SWCNKV[�CPF�CEEGRVCDKNKV[�QH�VJKU�KPHQTOCVKQP�YKNN�DG�UWDLGEV�VQ
CRRTQXCN�D[�VJG�'ZRGTV�2CPGN��YJQUG�HWPEVKQPU�CPF�OGODGTUJKR�CTG�FKUEWUUGF�DGNQY��+P
IGPGTCN��FCVC�IGPGTCVGF�D[�VJKTF�RCTV[�NCDQTCVQTKGU�YKNN�DG�RTGHGTTGF�QXGT�KP�JQWUG�NCDQTCVQT[
HKPFKPIU�

• 6QZKEKV[�FCVC
• #EWVG�NGVJCNKV[
• 5MKP�G[G�KTTKVCVKQP�RQVGPVKCN
• 5MKP�UGPUKVK\CVKQP�RQVGPVKCN
• %JTQPKE�VQZKEKV[�ECTEKPQIGPKEKV[
• &GXGNQROGPVCN�TGRTQFWEVKXG�VQZKEKV[
• /WVCIGPKEKV[

• 'PXKTQPOGPVCN�VQZKEKV[�FCVC
• %GTKQFCRJPKC�DKQCUUC[U
• (CVJGCF�OKPPQY�DKQCUUC[U
• )TGGP�CNICG�DKQCUUC[U

• $KQFGITCFCDKNKV[�FCVC
• $1&
• %1&
• 4GCF[�$KQFGITCFCDKNKV[�
75�'2#��1HHKEG�QH�2TGXGPVKQP��2GUVKEKFGU�CPF�6QZKE

5WDUVCPEGU�)WKFGNKPG����������
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6JG�'ZRGTV�2CPGN

6JG�5VCMGJQNFGT�2CPGN�CITGGF�VJCV�HQT�VJG�EGTVKHKECVKQP�RTQITCO�VQ�DG�UWEEGUUHWN��KV�OWUV�JCXG
CXCKNCDNG�C�ITQWR�QH�URGEKCNKUVU�EJCTIGF�YKVJ�VJG�VCUMU�QH�GXCNWCVKPI�FCVC�UWDOKVVGF�D[�VJG
#RRNKECPV��EQPFWEVKPI�VJG�PGEGUUCT[�UKVG�KPURGEVKQPU��CPF�OCMKPI�EGTVKHKECVKQP�FGEKUKQPU�QP�CNN
UWDLGEVKXG�CURGEVU�QH�VJG�ETKVGTKC��5WEJ�C�RCPGN�OWUV�CNUQ�CUUGUU�CP�#RRNKECPVIU�FCVC�SWCNKV[�
FGEKFG�YJCV�V[RGU�QH�CFFKVKQPCN�VGUVKPI�OC[�DG�PGEGUUCT[��CPF�TWNG�QP�CRRGCNU��6JKU�ITQWR
YQWNF�JCXG�URGEKCN�GZRGTVKUG�KP�CTGCU�UWEJ�CU�GPXKTQPOGPVCN�UEKGPEG�CPF�GPIKPGGTKPI��OWPKEKRCN
YCUVGYCVGT�VTGCVOGPV��GPXKTQPOGPVCN�CPF�JWOCP�VQZKEQNQI[��KPFWUVTKCN�J[IKGPG��QTICPKE
EJGOKUVT[��CPF�RQUUKDN[�QVJGT�HKGNFU�CU�YGNN��6JG�OQTG�UVCDNG�VJG�OGODGTUJKR�QH�UWEJ�CU�RCPGN
YCU��VJG�OQTG�KV�YQWNF�JGNR�VQ�GPUWTG�EQPUKUVGPV�CRRNKECVKQP�QH�VJG�ETKVGTKC�

-KO�9KNJGNO�PQVGF�VJG�FKHHKEWNV[�KP�FGVGTOKPKPI�RC[OGPV�VQ�VJG�'ZRGTV�2CPGN�OGODGTU���6JG
RTGEGFGPV�HQT�EWTTGPV�'PXKTQPOGPVCN�6GEJPQNQI[�8GTKHKECVKQP�KU�HQT�KPVGTPCN�&65%�UVCHH�VQ
JCPFNG�FGEKUKQP�OCMKPI��DTKPIKPI�KP�CFFKVKQPCN�GZRGTVU�YJGP�PGGFGF���'UVCDNKUJKPI�C�EQTG
'ZRGTV�2CPGN�YQWNF�TGSWKTG�TGETWKVKPI�KPFKXKFWCNU�HQT�CP�GZVGPFGF�VKOG�CPF�MGGRKPI�VJGO�QP
TGVCKPGT�CV�RTQHGUUKQPCN�HGG�NGXGNU�VQ�CUUWTG�VJGKT�CXCKNCDKNKV[��-KO�EQOOGPVGF�VJCV��&65%�KU
TGSWKTGF�D[�NCY�VQ�TGEQXGT�VJG�CEVWCN�EQUVU�QH�VJG�EGTVKHKECVKQP�RTQITCO��VJGTGHQTG��VJG�HWPFKPI
NGXGN�CXCKNCDNG�HQT�CP�'ZRGTV�2CPGN�YQWNF�FGRGPF�QP�VJG�PWODGT�QH�#RRNKECPVU�HQT�VJG
EGTVKHKECVKQP�

%QNNCDQTCVKQP�YKVJ�5QWVJ�%QCUV�#KT�3WCNKV[�/CPCIGOGPV�&KUVTKEV�
5%#3/&�

6JG�ETKVGTKC�FGUETKDGF�DGNQY�KPENWFG�VJG�TGSWKTGOGPVU�QH�5%#3/&IU�%NGCP�#KT�5QNXGPV�
%#5�
%GTVKHKECVKQP�2TQVQEQN��6JG�NCDQTCVQT[�CPCN[UGU�PGEGUUCT[�VQ�XGTKH[�EQORNKCPEG�YKNN�DG�RGTHQTOGF
D[�5%#3/&��QT��KH�C�TGEKRTQECN�NCDQTCVQT[�CITGGOGPV�KU�HQTOGF��CV�C�&65%�NCDQTCVQT[��6JG
CPCN[UGU�ECP�CNUQ�DG�RGTHQTOGF�CV�5%#3/&�CRRTQXGF�RTKXCVG�NCDQTCVQTKGU��6JG�VGUV�RTQVQEQN
YKNN�DG�WPKHQTO�CV�CNN�NCDQTCVQTKGU�XGTKH[KPI�EQORNKCPEG�

&65%�YKNN�HQTYCTF�C�UCORNG�QH�VJG�ECPFKFCVG�ENGCPKPI�EJGOKUVT[��KP�KVU�EQPEGPVTCVGF�HQTO��VQ
VJG�CPCN[UKU�NCDQTCVQT[��6JG�CPCN[UKU�NCDQTCVQT[�YKNN�GXCNWCVG�VJG�UCORNG�HQT�8QNCVKNG�1TICPKE
*C\CTFQWU�#KT�2QNNWVCPVU�
81*#2U���1\QPG�&GRNGVKPI�%QORQWPFU�
1&%U���)NQDCN�9CTOKPI
2QVGPVKCN�EQORQWPFU�
)92U���TGCEVKXG�EQORQPGPVU��CPF�VQVCN�8QNCVKNG�1TICPKE�%QORQWPF

81%��EQPEGPVTCVKQP��6JG�5%#3/&�NCDQTCVQT[IU�FGVGEVKQP�NKOKV�HQT�EQORQWPFU�HKVVKPI�VJG
CDQXG�ECVGIQTKGU�KU�������QH�VJG�EQPEGPVTCVGF�HQTO�QH�VJG�ENGCPKPI�EJGOKUVT[��#NVGTPCVKXGN[��KH
VJG�ECPFKFCVG�ENGCPKPI�EJGOKUVT[�CNTGCF[�JQNFU�CP�5%#3/&�%#5�EGTVKHKECVKQP��VJG�#RRNKECPV
YKNN�UWDOKV�C�EQR[�QH�VJCV�EGTVKHKECVKQP��CNQPI�YKVJ�C�EQR[�QH�VJG�VGUV�TGUWNVU�HTQO�VJG�5%#3/&
NCDQTCVQT[�

+H�C�%#5�EGTVKHKECVG�KUUWGF�D[�5%#3/&�KU�NCVGT�TGXQMGF�D[�VJCV�CIGPE[��CP[�CNVGTPCVKXG�UQNXGPV
EGTVKHKECVKQP�KUUWGF�D[�&65%�YQWNF�CNUQ�DG�TGXQMGF�
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III.  Discussion Of Alternative Cleaning Chemistry Recommendations

+P�RTGRCTKPI�VJG�ETKVGTKC�TGEQOOGPFCVKQPU��VJG�CWVJQTU�CVVGORVGF�VQ�ECRVWTG�CU�CEEWTCVGN[�CU
RQUUKDNG�VJG�EQPUGPUWU�QRKPKQPU�QH�VJG�5VCMGJQNFGT�2CPGN�CPF�KVU�IWGUVU��9JGP�FKXGTIGPV
QRKPKQPU�EQWNF�PQV�DG�TGEQPEKNGF��VJG�CWVJQTU�CVVGORVGF�VQ�TGRTGUGPV�VJG�FQOKPCPV�QRKPKQP�KP
VJG�TGEQOOGPFCVKQP��+P�VJG�RCIGU�VJCV�HQNNQY��GCEJ�ETKVGTKQP�TGEQOOGPFCVKQP�KU�HQNNQYGF�D[�C
UWOOCT[�QH�VJG�FKUEWUUKQP��FKHHGTKPI�XKGYRQKPVU��CPF�TCPIG�QH�QRKPKQPU�GZRTGUUGF�D[�VJG
RCTVKEKRCPVU�

6JG�ETKVGTKC�TGEQOOGPFCVKQPU�DGNQY�CRRN[�VQ�KPFWUVTKCN�ENGCPKPI�TCVJGT�VJCP�EQPUWOGT�ENGCPKPI
CRRNKECVKQPU�

6YQ�UVCIGU�QH�ETKVGTKC�CTG�UWIIGUVGF��5VCIG�#�KPENWFGU�K/CMG�QT�$TGCML�ETKVGTKC��YJKEJ�RTQXKFG
CP�KPKVKCN�UETGGP�HQT�GNKOKPCVKPI�ENGCPKPI�EJGOKUVTKGU�VJCV�CTG�RGTEGKXGF�VQ�RQUG�CP�WPCEEGRVCDNG
TKUM�VQ�JWOCP�JGCNVJ�QT�VJG�GPXKTQPOGPV��6JG�/CMG�QT�$TGCM�ETKVGTKC�CTG�UKORNG��GCUKN[�CRRNKGF
FKUETKOKPCVQTU��CPF�GORNQ[�TGCFKN[�CXCKNCDNG�KPHQTOCVKQP��#NUQ�KPENWFGF�KP�5VCIG�#�CTG�ETKVGTKC
VJCV�WUG�CPGEFQVCN�GXKFGPEG�VQ�XGTKH[�VJCV�VJG�EJGOKUVT[�KU�CDNG�VQ�CEJKGXG�C�JKIJ�NGXGN�QH
RGTHQTOCPEG��CPF�XGPFQT�NKVGTCVWTG�VQ�XGTKH[�VJCV�VJG�XGPFQT�JCU�OGV�KVU�TGURQPUKDKNKVKGU�HQT�ENGCT
QRGTCVKPI�KPUVTWEVKQPU�CPF�CEEWTCVG�KPHQTOCVKQP�QP�JC\CTFU�CUUQEKCVGF�YKVJ�VJG�EJGOKUVT[�

5VCIG�$�ETKVGTKC�KPXQNXG�OQTG�KP�FGRVJ�CPCN[UGU�QH�VJG�ECPFKFCVG�ENGCPKPI�EJGOKUVT[��GORNQ[KPI
DKQNQIKECN�CPF�GPXKTQPOGPVCN�CUUC[U��FCVC�DCUG�TGUGCTEJ��CPF�QT�VQZKEQNQIKECN�OQFGNKPI
CRRTQCEJGU�
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STAGE A: SCREENING  CRITERIA

Stage A. 1.0 Make-or-Break Criteria

6JG�OCMG�QT�DTGCM�ETKVGTKC�KPENWFG�CNN�5%#3/&�%#5�TGSWKTGOGPVU��YJKEJ�HQEWU�QP�CKT�SWCNKV[�
CU�YGNN�CU�QVJGT�TGSWKTGOGPVU�EQXGTKPI�TGNGCUGU�VQ�QVJGT�OGFKC��/CMG�QT�$TGCM�ETKVGTKC�CTG
ITQWRGF�KPVQ�VJG�HQNNQYKPI�CTGCU�QH�EQPEGTP�

• )NQDCN�GPXKTQPOGPVCN�KORCEVU�
• 4GIKQPCN�GPXKTQPOGPVCN�KORCEVU�
• *WOCP�JGCNVJ�KORCEVU�
• %CWVKQPCT[�UWDUVCPEGU�

A. 1.1 Global Environmental Impacts

#������� 1\QPG�&GRNGVKQP�2QVGPVKCN�
5%#3/&�%NGCP�#KT�5QNXGPV�4GSWKTGOGPV�

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�YJGP�KV�EQPVCKPU�OQTG�VJCP������
QH�EJGOKECNU�VJCV�CTG�UVTCVQURJGTKE�Q\QPG�FGRNGVKPI�EQORQWPFU�
1&%U���6CDNG����FGXGNQRGF�D[
5%#3/&��NKUVU�MPQYP�1&%IU�

&KUEWUUKQP���6JG�5VCMGJQNFGT�2CPGN�CPF�IWGUVU�IGPGTCNN[�CITGGF�QP�VJKU�ETKVGTKQP�

#������� )NQDCN��9CTOKPI�2QVGPVKCN�
5%#3/&�%NGCP�#KT�5QNXGPV�4GSWKTGOGPV�

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�EQPVCKPKPI�ITGCVGT�VJCP�������QH�EJGOKECNU�QP�VJG
5%#3/&��%QORQWPFU�YKVJ�)NQDCN�9CTOKPI�2QVGPVKCN�NKUV�UJCNN�DG�EGTVKHKGF����YKVJ�VJG�GZEGRVKQP�QH
%1��VJCV�KU�WUGF�KP�UWEJ�C�YC[�CU�VQ�PQV�CFF�VQ�VJG�PGV�%1��KPXGPVQT[�QH�VJG�CVOQURJGTG���6JG�5%#3/&
NKUV�KU�KPENWFGF�KP�6CDNG���

                                                
� 6JKU NKUV YCU HQTOWNCVGF HTQO VJG HQNNQYKPI UQWTEGU�

7PKVGF 0CVKQPU 'PXKTQPOGPV 2TQITCOOG 
70'2�� (GDTWCT[ ����� 5EKGPVKHKE #UUGUUOGPV QH 1\QPG &GRNGVKQP� �����

%JCRVGT ��� K1\QPG &GRNGVKPI 2QVGPVKCNU� )NQDCN 9CTOKPI 2QVGPVKCNU CPF (WVWTG %JNQTKPG�$TQOKPG .QCFKPI�L

+PXGPVQT[ QH 7�5� )TGGPJQWUG )CU 'OKUUKQPU CPF 5KPMU� ���������

� (QT KPUVCPEG� KV YQWNF DG CEEGRVCDNG VQ WUG %1� VJCV KU GKVJGT VCMGP HTQO VJG CVOQURJGTG� QT ECRVWTGF HTQO VJG

YCUVG UVTGCO QH CPQVJGT KPFWUVTKCN RTQEGUU�
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0GY�ENGCPKPI�EJGOKUVT[��%QPXKPEKPI�GXKFGPEG�OWUV�DG�RTGUGPVGF�VJCV�C�PGY�ENGCPKPI�EJGOKUVT[
JCU�C�INQDCN�YCTOKPI�RQVGPVKCN�
)92��PQV�ITGCVGT�VJCP�����
����VKOGU�ITGCVGT�VJCP�%1���
KPVGITCVGF�QXGT�C�����[GCT�KPVGTXCN��

&KUEWUUKQP���2CTVKEKRCPVU�FKUCITGGF�YJGVJGT�KV�YCU�DGVVGT�VQ�KPVGITCVG�QXGT�C�����[GCT�KPVGTXCN��QT
C�UJQTVGT�QPG��6JG�IGPGTCN�QRKPKQP�YCU�VJCV�KPVGITCVKPI�QXGT�VJG�����[GCT�KPVGTXCN�RTQXKFGF�VJG
DGVVGT�OGCUWTG�QH�VJG�NCUVKPI�GHHGEVU�QH�VJG�ENGCPKPI�EQORQWPF�

�/�UWIIGUVGF�CP�CNVGTPCVKXG�CRRTQCEJ�VQ�LWFIKPI�EQORQWPFU�QP�VJGKT�)92��-WTV�9GTPGT�UVCVGF
VJCV�5%#3/&IU�NKUVU�FQ�PQV�TGN[�QP�VJG�DGUV�UEKGPEG�EWTTGPVN[�CXCKNCDNG��*G�UWIIGUVGF�WUG�QH�VJG
6QVCN�'SWKXCNGPV�9CTOKPI�+ORCEV�
6'9+��CRRTQCEJ�HQT�ECNEWNCVKPI�INQDCN�YCTOKPI��6JKU
OGVJQFQNQI[�EQPUKFGTU�DQVJ�VJG�FKTGEV�EQPVTKDWVKQP�VQ�INQDCN�YCTOKPI�QH�ITGGPJQWUG�ICUGU�FWG
VQ�UQNXGPV�GOKUUKQPU��CPF�VJG�KPFKTGEV�EQPVTKDWVKQPU�CVVTKDWVGF�VQ�ECTDQP�FKQZKFG�GOKUUKQPU
TGUWNVKPI�HTQO�GPGTI[�EQPUWOGF�D[�VJG�ENGCPKPI�QRGTCVKQP��6JG�6'9+�OGVJQFQNQI[�KU
FKUEWUUGF�KP�OQTG�FGVCKN�KP�#RRGPFKZ�+��6JG�KPHQTOCVKQP�KP�VJKU�CRRGPFKZ�YCU�FGXGNQRGF�D[
-WTV�9GTPGT�

A. 1.2 Regional Environmental Impacts

#������� 8QNCVKNG�1TICPKE�*C\CTFQWU�#KT�2QNNWVCPVU

5%#3/&�%NGCP�#KT�5QNXGPV�4GSWKTGOGPV�

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�YJGP�KV�EQPVCKPU�OQTG�VJCP������
QH�EJGOKECNU�QP�CP[�QH�VJG�HQNNQYKPI�NKUVU�

• K*C\CTFQWU�#KT�2QNNWVCPVUL�
*#2U��NKUV�CU�EQPVCKPGF�KP�5GEVKQP�����
D�
���QH�VJG�������%NGCP�#KT
#EV�
WUGF�KP�VJG�5%#3/&�RTQVQEQN��

• K.KUV�QH�6QZKE�5WDUVCPEGUL�KP�5GEVKQP�����QH�VJG�HGFGTCN��'OGTIGPE[�2NCPPKPI�CPF�%QOOWPKV[�4KIJV�
VQ�-PQY�#EV�
'2%4#���QT

• K5WDUVCPEGU�HQT�9JKEJ�'OKUUKQPU�/WUV�DG�3WCPVKHKGFL�NKUV�KP�#RRGPFKZ�#�+�QH��2TQRQUGF
#OGPFOGPVU�VQ�VJG�'OKUUKQP�+PXGPVQT[�%TKVGTKC�CPF�)WKFGNKPGU�4GRQTV�2WDNKUJGF�KP�#EEQTFCPEG
YKVJ�VJG�#KT�6QZKEU�K*QV�5RQVUL�+PHQTOCVKQP�CPF�#UUGUUOGPV�#EV�QH������
#$�������

.KUVU�VYQ�CPF�VJTGG�CDQXG�CTG�KPENWFGF�KP�VJGUG�ETKVGTKC��DWV�CTG�PQV�C�RCTV�QH�VJG�5%#3/&
RTQVQEQN��#NN�VJTGG�QH�VJG�NKUVU�PQVGF�CDQXG�CTG�KPENWFGF�KP�6CDNGU�������CPF���

&KUEWUUKQP��+P�GCTN[�FTCHVU�QH�VJKU�ETKVGTKQP��QPN[�VJG�*#2U�NKUV�YCU�KPENWFGF��2CTVKEKRCPVU
OGPVKQPGF�VJCV�VJKU�NKUV�YCU�PQV�CU�EQORTGJGPUKXG�QT�CU�EWTTGPV�CU�UQOG�QVJGTU��-CVJNGGP�9QNH

                                                

� (QT VJG UCMG QH EQORCTKUQP� ������6%# JCU C )92 
����[GCT KPVGITCVKQP� QH ����
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+46#��UWIIGUVGF�VJG�WUG�QH�#$������DGECWUG�KV�YCU�WRFCVGF�OQTG�QHVGP��6JG�'2%4#�NKUV�YCU
EJQUGP�HQT�KVU�HQEWU�QP�RTQDNGOCVKE�EQORQWPFU�KP�GHHNWGPVU�HTQO�KPFWUVTKCN�RTQEGUUGU��6JG�2CPGN
DGNKGXGF�VJCV�VJKU�YQWNF�ECRVWTG�C�FKHHGTGPV�TGCNO�VJCP�FQGU�VJG�CKT�VQZKEU�NKUVU�

6JG�2CPGN�PQVGF�VJCV�VJG�ETKVGTKC�UJQWNF�DG�UVTWEVWTGF�VQ�TGURQPF�CWVQOCVKECNN[�YJGP�CP[�QPG�QH
VJG�TGHGTGPEG�NKUVU�EJCPIGU�

#������� 4GCEVKXKV[�
5%#3/&�%NGCP�#KT�5QNXGPV�4GSWKTGOGPV�

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�YJGP�KV�EQPVCKPU�OQTG�VJCP������
QH�EJGOKECNU�QP�VJG�K/CZKOWO�+PETGOGPVCN�4GCEVKXKV[L�
/+4��NKUV�
6CDNG�����6JG�EJGOKECNU�QP�VJKU�NKUV
CNN�JCXG�/+4�XCNWGU�JKIJGT�VJCP�VQNWGPG���6JKU�NKUV�KU�FGTKXGF�HTQO�5%#3/&IU�%#5�RTQVQEQN��CPF�HTQO
#RRGPFKZ�8+++�QH�VJG�%CNKHQTPKC�#KT�4GUQWTEGU�$QCTFIU�%CNKHQTPKC�'ZJCWUV�'OKUUKQP�5VCPFCTFU�CPF�6GUV
2TQEGFWTGU�HQT������CPF�5WDUGSWGPV�/QFGN�2CUUGPIGT�%CTU��.KIJV�&WV[�6TWEMU�CPF�/GFKWO�&WV[
8GJKENGU��CU�COGPFGF�QP�5GRVGODGT����������

&KUEWUUKQP���6JG�2CPGN�CPF�IWGUVU�YGTG�KP�IGPGTCN�CITGGOGPV�QP�VJKU�ETKVGTKQP�

#������� 81%�%QPVGPV�CPF�2CTVKCN�2TGUUWTG

5%#3/&�%NGCP�#KT�5QNXGPV�4GSWKTGOGPV�

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�YJGP��CV�KVU�PQTOCN�YQTMKPI
UVTGPIVJ�
CU�URGEKHKGF�KP�VJG�OCPWHCEVWTGTIU�KPUVTWEVKQPU�HQT�KVU�WUG���KV�EQPVCKPU�C�XQNCVKNG�QTICPKE
EQORQWPF�
81%��EQPVGPV�ITGCVGT�VJCP����ITCOU�NKVGT���81%�EQPVGPV�YKNN�DG�FGVGTOKPGF�D[�5%#3/&
WUKPI�KVU�/GVJQF���������&GVGTOKPCVKQP�QH�8QNCVKNG�1TICPKE�%QORQWPFU�
81%��D[�)CU
%JTQOCVQITCRJ[�/CUU�5RGEVTQOGVT[�
)%�/5���

+H�VJG�81%�EQPVGPV�KU�NGUU�VJCP����ITCOU�NKVGT��PQ�ENGCPKPI�EJGOKECN�YJKEJ��CV�KVU�PQTOCN�YQTMKPI
UVTGPIVJ��JCU�C�81%�EQORQUKVG�RCTVKCN�RTGUUWTG�
%22��ITGCVGT�VJCP���OO�*I�CV����Q%�YKNN�DG�EGTVKHKGF�

5GG�VJG�#RRGPFKZ�++�HQT�FGVCKNU�QH�VJG�)%�/5�OGVJQFQNQI[���%22�YKNN�DG�FGVGTOKPGF�WUKPI�VJG
HQTOWNC�KP�5GEVKQP�
D�
����QH��5%#3/&IU�4WNG������

&KUEWUUKQP��+P�GCTN[�FKUEWUUKQPU��VJG�2CPGN�IGPGTCNN[�CITGGF�VQ�WUG����ITCOU�NKVGT�CU�C�OCZKOWO
CNNQYCDNG�81%�NGXGN�HQT�EQORQWPFU�VQ�DG�EGTVKHKGF��DCUGF�QP�VJG�5%#3/&�RTQVQEQN��/GODGTU
FKUEWUUGF�CNVGTPCVKXG�81%�OGCUWTGOGPV�VGEJPQNQIKGU�CV�NGPIVJ��5%#3/&�YCU�JCXKPI�UKOKNCT
FKUEWUUKQPU��5QOG�RCTVKEKRCPVU�SWGUVKQPGF�YJGVJGT�'2#�/GVJQF����YCU�VJG�DGUV�CRRTQCEJ�HQT
81%�CPCN[UKU��6JG�5%#3/&�EJGOKUVT[�UVCHH�UWIIGUVGF�VJCV�KV�YCU�QH�SWGUVKQPCDNG�CEEWTCE[
YJGP�FGVGTOKPKPI�81%�EQPVGPV�DGNQY�����ITCOU�NKVGT��#�VJGQTGVKECN�ECNEWNCVKQP�QH�81%
EQPVGPV�FGVGTOKPGF�HTQO�OCPWHCEVWTGT�UWRRNKGF�EQORQUKVKQP�FCVC�
RGT�RTQFWEV��YCU�CNUQ
EQPUKFGTGF��6JKU�CRRTQCEJ�YCU�TGLGEVGF��CU�KVU�CEEWTCE[�FGRGPFU�QP�FCVC�UWRRNKGF�D[�VJG
OCPWHCEVWTGT�
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6JG�CRRTQCEJ�WNVKOCVGN[�CFQRVGF��5%#3/&	U�/GVJQF��������
DCUGF�QP�)%/5�CPCN[UKU���YCU
CEEGRVGF�D[�VJG�2CPGN�CU�HCT�OQTG�TGNKCDNG�VJCP�CNVGTPCVKXG�OGVJQFU��<�*CNCT�
+PNCPF
6GEJPQNQI[��KPSWKTGF�YJGVJGT�VJG�JKIJ�VGORGTCVWTGU�WUGF�YKVJ�VJKU�OGVJQF�YQWNF�XQNCVK\G
UWTHCEVCPVU��ECWUKPI�VJGO�VQ�TGIKUVGT�GTTQPGQWUN[�CU�81%U��6Q�CPUYGT�JKU�SWGUVKQP��5%#3/&
EJGOKUVU�VGUVGF�+PNCPF�6GEJPQNQI[�CPF�$TWNKP�ENGCPKPI�EJGOKUVT[�UCORNGU�EQPVCKPKPI
UWTHCEVCPVU��#U�GZRGEVGF��VGUVU�UJQYGF�VJCV�VJG[�FKF�PQV�GZEGGF�VJG����I�.�NKOKV���#FFKVKQPCNN[�
VJG�OGVJQF�RTQFWEGF�EQPUKUVGPVN[�TGRTQFWEKDNG�TGUWNVU��CPF�EQWNF�OGCUWTG�81%�NGXGNU�NQYGT
VJCP���I�.�
NQYGT�FGVGEVKQP�NKOKV�CRRTQZKOCVGN[�����I�.��

A. 1.3 Human Health Impacts

#������� %CTEKPQIGPU

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�KH��KP�KVU�EQPEGPVTCVGF�HQTO��KV
EQPVCKPU�OQTG�VJCP�������QH��C�EQORQPGPV�QP�CP[�QH�VJG�HQNNQYKPI�NKUVU�

• +#4%�)TQWR���QT�)TQWR��#�QT��$��EJGOKECNU

• 0CVKQPCN�6QZKEQNQI[�2TQITCO�
QH�VJG�0CVKQPCN�+PUVKVWVG�QH�'PXKTQPOGPVCN�*GCNVJ�5EKGPEGU���-PQYP
%CTEKPQIGPU��QT��4GCUQPCDN[�#PVKEKRCVGF�VQ�DG�%CTEKPQIGPU��NKUVU�

• %CNKHQTPKC�5CHG�&TKPMKPI�9CVGT�CPF�6QZKE�'PHQTEGOGPV�#EV�QH������
K2TQRQUKVKQP���L���6KVNG����
%CNKHQTPKC�%QFG�QH�4GIWNCVKQPU��5GEVKQPU�������CPF��������NKUV�GPVKVNGF�K0Q�5KIPKHKECPV�4KUM�.GXGNU
HQT�%CTEKPQIGPUL

6JG�NKUVU�TGHGTGPEGF�CDQXG�CTG�TGRTQFWEGF�KP�6CDNGU�������CPF��#�

&KUEWUUKQP��6JG�RTQRGT�VJTGUJQNF�EQPEGPVTCVKQP�HQT�C�ECTEKPQIGP�
CDQXG�YJKEJ�VJG�ENGCPKPI
EJGOKUVT[�YQWNF�PQV�DG�EGTVKHKGF��YCU�FGDCVGF�CV�NGPIVJ��#TIWOGPVU�YGTG�DCUGF�QP�VJG

                                                

� +#4% )TQWR � TGHGTU VQ MPQYP JWOCP ECTEKPQIGPU� +#4% )TQWR � TGHGTU VQ UWURGEVGF JWOCP ECTEKPQIGPU�

&GHKPKVKQPU QH VJG +#4% ITQWRU CTG CU HQNNQYU�

)TQWR �� 6JG CIGPV 
OKZVWTG� KU ECTEKPQIGPKE VQ JWOCPU� 6JG GZRQUWTG EKTEWOUVCPEG GPVCKNU GZRQUWTGU VJCV CTG

ECTEKPQIGPKE VQ JWOCPU�

)TQWR � 
VYQ ENCUUKHKECVKQPU��

)TQWR �#� 6JG CIGPV 
OKZVWTG� KU RTQDCDN[ ECTEKPQIGPKE VQ JWOCPU� 6JG GZRQUWTG EKTEWOUVCPEG GPVCKNU GZRQUWTGU

VJCV CTG RTQDCDN[ ECTEKPQIGPKE VQ JWOCPU�

)TQWR �$� 6JG CIGPV 
OKZVWTG� KU RQUUKDN[ ECTEKPQIGPKE VQ JWOCPU� 6JG GZRQUWTG EKTEWOUVCPEG GPVCKNU GZRQUWTGU

VJCV CTG RQUUKDN[ ECTEKPQIGPKE VQ JWOCPU�

)TQWR �� 6JG CIGPV 
OKZVWTG� QT GZRQUWTG EKTEWOUVCPEG� KU WPENCUUKHKCDNG CU VQ ECTEKPQIGPKEKV[ KP JWOCPU�

)TQWR �� 6JG CIGPV 
OKZVWTG� GZRQUWTG EKTEWOUVCPEG� KU RTQDCDN[ PQV ECTEKPQIGPKE VQ JWOCPU�
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RTGEGFGPVU�UGV�D[�QVJGT�ITQWRU�HQT�FG�OKPKOWU�NGXGNU�QH�ECTEKPQIGPU��CPF�QP�TGCUQPCDNG�CPF
EQUV�GHHGEVKXG�NGXGNU�VJCV�OCPWHCEVWTGTU�CPF�HQTOWNCVQTU�EQWNF�OGGV�

8CTKQWU�RCPGN�OGODGTU�UWIIGUVGF�VJCV�V[RKECN�FG�OKPKOWU�NGXGNU�YGTG������HQT�PQPECTEKPQIGPU
CPF������HQT�ECTEKPQIGPU��6JG�VJTGUJQNF�NGXGN�YCU�UGV�CV������KP�RTGNKOKPCT[�FTCHVU�QH�VJKU
ETKVGTKQP��#V�VJG�NCUV�OGGVKPI��JQYGXGT��6GF�5OKVJ�
5KNKEQP�8CNNG[�6QZKEU�%QCNKVKQP��TGOCTMGF
VJCV�������QT������22/��EQWNF�DG�KP�EQPHNKEV�YKVJ�EGTVCKP�JGCNVJ�UVCPFCTFU��*G�UVCVGF�VJCV
/CUUCEJWUGVVU�NCY�NKOKVU�EQPEGPVTCVKQPU�VQ��������YJKEJ�KU�VGP�VKOGU�OQTG�TGUVTKEVKXG�CPF�
KP�JKU
QRKPKQP��EQPUKFGTCDN[�OQTG�RTQVGEVKXG�QH�JWOCP�JGCNVJ��*G�CUUGTVGF�VJCV�VJG�5%#3/&�RTQVQEQN
WUGU�VJTGUJQNF�NGXGNU�QH�������HQT�EJGOKECNU��6JG�2CPGN�EQPEWTTGF��CPF�VJG�VJTGUJQNF�NGXGN�KP�VJG
ETKVGTKQP�TGEQOOGPFCVKQP�YCU�UGV�CV�������

#�OCLQT�EQPEGTP�KP�UGVVKPI�C�FG�OKPKOWU�NGXGN�YCU�TGNCVGF�VQ�VJG�HTGSWGPV�RTGUGPEG�QH
WPKPVGPFGF�EQORQWPFU�KP�C�ENGCPKPI�EJGOKUVT[���5WEJ�EQORQWPFU�CTG�QHVGP�HGGFUVQEM
EQPVCOKPCPVU��D[RTQFWEVU�QH�U[PVJGUKU�RTQEGUUGU��QT�TGUWNV�HTQO�ETQUU�EQPVCOKPCVKQP�QH�FKHHGTGPV
RTQFWEVU��/KMG�$GGMU�
$TWNKP�%QTRQTCVKQP��PQVGF�VJG�FKHHKEWNV[�KP�GNKOKPCVKPI�UOCNN
EQPEGPVTCVKQPU�QH�UWEJ�EJGOKECNU��<�*CNCT�
+PNCPF�6GEJPQNQI[��WUGF�GVJ[NGPG�QZKFG��CP�+#4%
NKUVGF�ECTEKPQIGP��CU�CP�GZCORNG��'VJ[NGPG�QZKFG�KU�CP�KPVGTOGFKCT[�EQORQWPF�KP�VJG�U[PVJGUKU
QH�OCP[�UWTHCEVCPVU��JGPEG�CP�KPGUECRCDNG�EQPVCOKPCPV�QH�OCP[�ENGCPKPI�EJGOKUVTKGU��#�OQTG
UVTKEV�VJTGUJQNF�NGXGN�QH�������YQWNF��JQYGXGT��JGNR�VQ�NKOKV�XCTKCVKQPU�KP�RTQFWEV�EQORQUKVKQP
FWG�VQ�FKHHGTGPV�HGGFUVQEMU�QT�ETQUU�EQPVCOKPCVKQP�QH�FKHHGTGPV�RTQFWEVU��<�*CNCT�VJQWIJV�VJCV
JKU�EQORCP[�EQWNF�OGGV�VJG�OQTG�TGUVTKEVKXG�UVCPFCTF���(WTVJGT�FKUEWUUKQP�QH�RTQFWEV�SWCNKV[
KUUWGU�ECP�DG�HQWPF�WPFGT�VJG�2TQFWEV�3WCNKV[�GPVT[�KP�VJG�)GPGTCN�&KUEWUUKQP�2QKPVU�UGEVKQP
HQNNQYKPI�UGEVKQP�$�����

2CTVKEKRCPVU�YGTG�EQPEGTPGF�VJCV�VJG�ETKVGTKC�OKIJV�CNNQY�EGTVKHKECVKQP�QH�ENGCPKPI�EJGOKUVTKGU
EQPVCKPKPI��2TQR�����EJGOKECNU��6JG�2CPGN�CITGGF�VJCV�GNKOKPCVKPI�ENGCPKPI�EJGOKUVTKGU
EQPVCKPKPI�CP[�EJGOKECN�QP�VJG�2TQR����
%CNKHQTPKC�5CHG�&TKPMKPI�9CVGT�CPF�6QZKE�'PHQTEGOGPV�#EV
QH��������NKUV�YQWNF�DG�GZVTGOGN[�TGUVTKEVKXG��CPF�PQV�PGEGUUCT[��2TQR����NCDGNU�QP�EJGOKECNU�CTG
OGCPV�VQ�UGTXG�CU�YCTPKPIU�VQ�WUG�VJG�EJGOKECNU�YKVJ�ECTG��VJG[�CTG�PQV�OGCPV�VQ�FKUEQWTCIG�WUG
QH�VJQUG�EJGOKECNU�CNVQIGVJGT�

#������� 4GRTQFWEVKXG�6QZKECPVU

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�YJGP�KV�EQPVCKPU�C�EQORQPGPV�KP�C
EQPEGPVTCVKQP�ITGCVGT�VJCP�������QH�VJG�EQPEGPVTCVGF�HQTO�QH�VJG�ENGCPKPI�EJGOKUVT[��CPF�KU�NKUVGF�KP�VJG
%CNKHQTPKC�5CHG�&TKPMKPI�9CVGT�CPF�6QZKE�'PHQTEGOGPV�#EV�QH������
2TQRQUKVKQP�����VCDNG�GPVKVNGF
K#EEGRVCDNG�+PVCMG�.GXGNU�HQT�4GRTQFWEVKXG�6QZKECPVU�L

6CDNG��$�EQPVCKPU�EQRKGU�QH�VJGUG�NKUVU�

&KUEWUUKQP���#U�YKVJ�ECTEKPQIGPU��VJG�VJTGUJQNF�NGXGN�HQT�TGRTQFWEVKXG�VQZKECPVU�YCU�EJCPIGF
HTQO������VQ�VJG�OQTG�TGUVTKEVKXG�������
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#������� (KTG�CPF�'ZRNQUKQP�*C\CTF

%TKVGTKQP�TGEQOOGPFCVKQP��6JG�HNCUJRQKPV�QH�VJG�EQPEGPVTCVGF�HQTO�QH�VJG�ENGCPKPI�EJGOKUVT[�OWUV�DG
PQV�NGUU�VJCP�����FGITGGU�(���(WTVJGTOQTG��VJG�HNCUJRQKPV�QH�VJG�EQPEGPVTCVGF�HQTO�QH�VJG�ENGCPKPI
EJGOKUVT[�OWUV�DG�PQV�NGUU�VJCP����FGITGGU�(�CDQXG�VJG�OCPWHCEVWTGTIU�TGEQOOGPFGF�WUCIG�VGORGTCVWTG�
(NCUJRQKPVU�UJCNN�DG�OGCUWTGF�WUKPI�GKVJGT�VJG�ENQUGF�EWR�2GPUMG�/CTVGP�OGVJQF��QT�VJG�5GVCHNCUJ
OGVJQF�

&KUEWUUKQP��6JG�2CPGN�CPF�IWGUVU�IGPGTCNN[�CITGGF�QP�VJKU�ETKVGTKQP�

#������� %QTTQUKXKV[�CPF�%CWUVKEKV[

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�JCXKPI��CV�KVU�OQUV�EQPEGPVTCVGF�TGEQOOGPFGF
YQTMKPI�UVTGPIVJ�
CU�URGEKHKGF�KP�VJG�OCPWHCEVWTGTIU�KPUVTWEVKQPU����C�R*�GKVJGT�DGNQY�����QT�CDQXG���
UJCNN�DG�EGTVKHKGF��

&KUEWUUKQP��6JG�R*�ETKVGTKC�YCU�FGUKIPGF�CU�C�UKORNG�IWKFGNKPG�HQT�TGFWEKPI�TKUMU�QH�URNCUJ
KPLWTKGU�VQ�VJG�G[GU�CPF�UMKP�QH�YQTMGTU�WUKPI�VJG�ENGCPKPI�RTQFWEVU��6JG�PGGF�HQT�VJKU�V[RG�QH
ETKVGTKC�YCU�GORJCUK\GF�D[�&T��,KO�5GYCTF��CP�QEEWRCVKQPCN�OGFKEKPG�RJ[UKEKCP�CPF�JGCF�QH
..0.IU�*GCNVJ�5GTXKEGU�&GRCTVOGPV��*G�OGPVKQPGF�VJCV�G[G�FCOCIG�CEEKFGPVU�YGTG�VJG�OQUV
EQOOQP�UQNXGPV�TGNCVGF�QEEWTTGPEGU�JG�UGGU�KP�GOGTIGPE[�TQQOU�

5QOG�2CPGN�OGODGTU�CTIWGF�VJCV�KH�C�OCPWHCEVWTGTIU�KPUVTWEVKQPU�TGICTFKPI�RGTUQPCN�RTQVGEVKXG
GSWKROGPV�YGTG�HQNNQYGF��VJGP�VJKU�ETKVGTKQP�YQWNF�DG�WPPGEGUUCT[��+V�YCU�TGEQIPK\GF�
JQYGXGT��VJCV�RGTUQPCN�RTQVGEVKXG�GSWKROGPV�CFXKUQTKGU�CTG�QHVGP�KIPQTGF�

)TCPVIU�6QZKEQNQI[�QH�VJG�'[G��IWKFGF�VJKU�ETKVGTKQP��+V�URGEKHKGU�VJG�R*�NGXGNU�NKMGN[�VQ�NGCF�VQ
KTTGXGTUKDNG�FCOCIG��6JG�VJTGUJQNF�HQT�RGTOCPGPV�G[G�FCOCIG�IGPGTCNN[�NKGU�DGVYGGP����CPF
�����HQT�CNMCNKPG�UQNWVKQPU�CPF�����CPF�����HQT�CEKF�UQNWVKQPU��+PKVKCNN[��VJG�2CPGN�UGV�VJG
CEEGRVCDNG�R*�TCPIG�HQT�VJKU�ETKVGTKQP�HTQO���VQ�����.CVGT�VJG�NQYGT�R*�NKOKV�YCU�TGXKUGF�VQ�����VQ
OCMG�VJG�ETKVGTKQP�OQTG�RTQVGEVKXG�

'ZEGRVKQPU�VQ�VJGUG�IWKFGNKPGU�YGTG�FKUEWUUGF��5QFKWO�OGVCUKNKECVG��HQT�GZCORNG��JCU�C�R*
JKIJGT�VJCP�����DWV�IGPGTCNN[�FQGU�PQV�ECWUG�RGTOCPGPV�G[G�FCOCIG��+P�UWEJ�ECUGU��CP�CRRGCN
EQWNF�DG�OCFG��1VJGT�2CPGNKUVU�QRKPGF��JQYGXGT��VJCV�C�UKPING��PQP�CRRGCNCDNG�ETKVGTKQP�YQWNF

                                                
� #EEQTFKPI VQ )TCPV	U 6QZKEQNQI[ QH VJG '[G� VJG FCPIGT TCPIG HQT CNMCNKPG R* DGIKPU CV �� CPF KPETGCUGU OCTMGFN[ CV

����� (QT CEKFU� KV DGIKPU CV ���� OWEJ YQTUG CV � QT DGNQY� (QT CNMCNKPG UQNWVKQPU� R* QH �� QT DGNQY IGPGTCNN[ ECWUG

KQPN[ UNKIJV CPF TGXGTUKDNG KPLWT[ VQ VJG EQTPGCN UVTQOC QP DTKGH 
�� OKPWVG� GZRQUWTG�L �RCIG �� (QT CEKFKE

UQNWVKQPU� K#RRNKGF VQ JWOCP G[GU� UQNWVKQPU HTQO R* � FQYP VQ R* � KPFWEG CP KPETGCUKPIN[ UVTQPI UVKPIKPI

UGPUCVKQP� DWV QP DTKGH EQPVCEV ECWUG PQ FCOCIG�L �2CIG �� )TCPV� 9� /QTVQP� 6QZKEQNQI[ QH VJG '[G� 6JKTF 'FKVKQP�

5RTKPIHKGNF� +.� �����
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DG�DGUV��+V�YQWNF�UKORNKH[�VJG�GXCNWCVKQP�QH�ECPFKFCVG�ENGCPKPI�EJGOKUVTKGU��CPF�OKPKOK\G�EQUVU
KPXQNXGF�KP�VJG�EGTVKHKECVKQP�RTQEGUU�

5QOG�UQNXGPVU�JCXKPI�PGWVTCN�R*U�ECP�UVKNN�RTGUGPV�EQPUKFGTCDNG�FCPIGTU�VQ�VJG�G[G�QT�UMKP��(QT
UQOG�UQNXGPVU��R*�ECPPQV�DG�OGCUWTGF��+P�UWEJ�ECUGU��CRRN[KPI�RTQVQEQNU�HQT�G[G�KTTKVCVKQP
GPFQTUGF�D[�VJG�7PKVGF�5VCVGU�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��1HHKEG�QH�2TGXGPVKQP�
2GUVKEKFGU�CPF�6QZKE�5WDUVCPEGU�
12265���QT�VJG�1TICPK\CVKQP�HQT�'EQPQOKE�%QQRGTCVKQP�CPF
&GXGNQROGPV�
1'%&��OC[�DG�WUGHWN�

0QVG��12265�CPF�1'%&�JGCNVJ�GHHGEVU�RTQVQEQNU�IGPGTCNN[�KPXQNXG�CPKOCN�VGUVKPI��6JG
5VCMGJQNFGT�2CPGN�TGEQIPK\GF�VJG�KPETGCUKPI�RWDNKE�QRRQUKVKQP�VQ�IGPGTCVKPI�VQZKEKV[�FCVC
VJTQWIJ�VJG�WUG�QH�CPKOCN�VGUVKPI�

#������� )GPGTCN�*GCNVJ�*C\CTF

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�UJCNN�DG�EGTVKHKGF�YJGP�KVU�EQPEGPVTCVGF�HQTO
EQPVCKPU�OQTG�VJCP�������QH�CP[�OCVGTKCN�YKVJ�C�0CVKQPCN�(KTG�2TQVGEVKQP�#UUQEKCVKQP�
0(2#��*GCNVJ
*C\CTF�TCVKPI�QH�GKVJGT���QT���

6JG�0(2#IU�(KTG�2TQVGEVKQP�)WKFG�VQ�*C\CTFQWU�/CVGTKCNU��
��VJ�'FKVKQP��RCIG���������FGHKPGU�VJGUG
0(2#�TCVKPIU�CU�HQNNQYU�

• #�*GCNVJ�*C\CTF�TCVKPI�QH���EQTTGURQPFU�VQ�KOCVGTKCNU�YJKEJ�QP�UJQTV�GZRQUWTG�EQWNF�ECWUG
UGTKQWU�VGORQTCT[�QT�TGUKFWCN�KPLWT[�L

• #�*GCNVJ�*C\CTF�TCVKPI�QH���EQTTGURQPFU�VQ�KOCVGTKCNU�YJKEJ�QP�XGT[�UJQTV�GZRQUWTG�EQWNF
ECWUG�FGCVJ�QT�OCLQT�TGUKFWCN�KPLWT[�L

&KUEWUUKQP��#U�YKVJ�VJG�%CTEKPQIGPKEKV[�CPF�4GRTQFWEVKXG�6QZKECPV�ETKVGTKC��VJG�VJTGUJQNF�NGXGN
YCU�EJCPIGF�VQ��������VQ�OCMG�VJKU�C�OQTG�RTQVGEVKXG�ETKVGTKQP�

5QOG�2CPGN�OGODGTU�UWIIGUVGF�WUKPI�VJG�*/+5�TCVKPI�KPUVGCF�QH�VJG�0(2#�TCVKPIU��DGECWUG
VJG[�DGNKGXGF�VJCV�VJG�0(2#�TCVKPIU�HQEWUGF�QPN[�QP�HKTG�UKVWCVKQPU��6JG�0(2#�(KTG�2TQVGEVKQP
)WKFG�VQ�*C\CTFQWU�/CVGTKCNU�UVCVGU��JQYGXGT��VJCV�KVU�*GCNVJ�*C\CTFU�TCVKPIU�CTG�KKPVGPFGF�VQ
ENGCTN[�FGUETKDG�VJG�GHHGEVU�QH�CEWVG�
UJQTV�VGTO��JKIJ�NGXGN��GZRQUWTG�VQ�GCEJ�EJGOKECN�D[
RJ[UKECN�EQPVCEV��G[G�QT�UMKP�CDUQTRVKQP��QT�KPJCNCVKQPL�
RCIG���������
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A. 1.4 Cautionary Substances

#������� *CNQIGPCVGF�%NGCPKPI�%QORQWPFU

%TKVGTKQP�TGEQOOGPFCVKQP��0Q�ENGCPKPI�EJGOKUVT[�EQPVCKPKPI�JCNQIGPCVGF�
EJNQTKPCVGF��DTQOKPCVGF�
KQFK\GF��QT�HNWQTKPCVGF��QTICPKE�EQORQWPFU�QH�CP[�MKPF�YKNN�DG�EGTVKHKGF��WPNGUU�EQPXKPEKPI�GXKFGPEG�ECP
DG�RTGUGPVGF�VJCV�VJG�RQVGPVKCN�GPXKTQPOGPVCN�KORCEVU�
KPENWFKPI�Q\QPG�FGRNGVKQP�CPF�INQDCN�YCTOKPI
RQVGPVKCNU��CPF�JGCNVJ�KORCEVU�
KPENWFKPI�CEWVG�CPF�EJTQPKE�JGCNVJ�GHHGEVU��CTG�KPUKIPKHKECPV�

&KUEWUUKQP��4GRTGUGPVCVKXGU�HTQO��/�CFXKUGF�2CPGNKUVU�VJCV�VJG�RTGUGPV�JCNQIGPCVGF
EQORQWPFU�ETKVGTKQP�DG�FTQRRGF�QT�UKIPKHKECPVN[�OQFKHKGF�VQ�ETGCVG�C�OQTG�KNGXGN�RNC[KPI�HKGNFL
HQT�UWDUVCPEGU�UWEJ�CU�J[FTQHNWQTQGVJGTU�
*('U��EQORCTGF�VQ�QVJGT�CNVGTPCVKXG�ENGCPKPI
EJGOKECNU��6JG��/�TGRTGUGPVCVKXGU�CTIWGF�VJCV�VJG�RTQRGTVKGU�QH�*('U�CTG�SWKVG�FKHHGTGPV�VJCP
VJQUG�QH�UWEJ�EJNQTKPCVGF�UWDUVCPEGU�CU�6%'��������6%#��QT�C�XCTKGV[�QH�%(%U��CPF�VJCV�VJGUG
FKHHGTKPI�RTQRGTVKGU�TGPFGT�VJG�*('U�UCHGT�CPF�QH�NQYGT�TKUM�VQ�VJG�GPXKTQPOGPV��,QJP�$WVGPJQHH�
C��/�VQZKEQNQIKUV��RQKPVGF�VQ�VJG�NQYGT�NCDKNKV[�QH�VJG�ECTDQP�JCNQIGP�DQPF�KP�*('U�CU�CP
KPFKECVKQP�QH�VJGKT�FGETGCUGF�TGCEVKXKV[�KP�VJG�GPXKTQPOGPV�

#V�VJG�5GRVGODGT�������OGGVKPI��-WTV�9GTPGT�QH��/�RTQRQUGF�VJCV�VJG�ETKVGTKQP�DG�TGYTKVVGP�CU
HQNNQYU�

K%NGCPKPI�EJGOKUVTKGU�EQPVCKPKPI�JCNQIGPCVGF�
EJNQTKPCVGF��DTQOKPCVGF��KQFK\GF��QT�HNWQTKPCVGF��QTICPKE
EQORQWPFU�QH�CP[�MKPF�YKNN�PQV�DG�EGTVKHKGF��WPNGUU�EQPXKPEKPI�GXKFGPEG�ECP�DG�RTGUGPVGF�VJCV�VJG
EQORQWPF�YKNN�JGNR�TGFWEG�JGCNVJ�CPF�GPXKTQPOGPVCN�TKUMU�CUUQEKCVGF�YKVJ�KPFWUVTKCN�ENGCPKPI�QRGTCVKQPU
YKVJQWV�EQORTQOKUKPI�ENGCPKPI�RGTHQTOCPEG�L

�/�RCTVKEKRCPVU�CUUGTVGF�VJCV�VJKU�ETKVGTKQP�UVCPFU�QWV�HTQO�VJG�QVJGTU�KP�VJCV�KV�GNKOKPCVGU�CP
GPVKTG�ENCUU�QH�EJGOKECNU��PQV�D[�GXCNWCVKPI�C�URGEKHKE�EJGOKECN�RTQRGTV[��DWV�QUVGPUKDN[�HQT
RQNKVKECN�QT�GOQVKQPCN�HCEVQTU�

+P�IGPGTCN��2CPGN�OGODGTU�DGNKGXGF�VJCV�VJG�RTGUGPV�ETKVGTKQP�TGEQOOGPFCVKQP�YCU�CRRTQRTKCVG�
5QOG�CTIWGF�HQT�GNKOKPCVKPI�VJG�CRRGCNU�RTQXKUKQP�HQT�EGTVKH[KPI�C�JCNQIGPCVGF�EQORQWPF�
%QPEGTP�YCU�GZRTGUUGF�VJCV�TGUGCTEJGTU�FQPIV�[GV�MPQY�GPQWIJ�CDQWV�VJG�GPXKTQPOGPVCN�CPF
JGCNVJ�GHHGEVU�QH�VJGUG�PGY�JCNQIGPCVGF�EQORQWPFU��CPF�VJCV�&65%�UJQWNF�DG�GZVTGOGN[�ECTGHWN
KP�EGTVKH[KPI�UWEJ�EJGOKECNU��+V�YCU�CNUQ�OGPVKQPGF�VJCV�CNVJQWIJ�*('U�OC[�KPFGGF�RTGUGPV�NQY
TKUM��KP�VJG�RTGUGPEG�QH�JKIJ�VGORGTCVWTGU�
CU�QEEWTU�FWTKPI�C�HKTG���VJG[�OC[�FGITCFG�KPVQ
GZVTGOGN[�FCPIGTQWU�EQORQWPFU�UWEJ�CU�J[FTQIGP�HNWQTKFG�

5VCIG�#����ETKVGTKC�YKNN�DG�CRRNKGF�VQ�ENGCPKPI�EJGOKUVTKGU�OGGVKPI�5VCIG�#����ETKVGTKC�
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Stage A. 2.0 Performance Verification

%TKVGTKQP�TGEQOOGPFCVKQP��/CPWHCEVWTGTU�RWTUWKPI�EGTVKHKECVKQP�QH�VJGKT�ENGCPKPI�EJGOKUVTKGU�OWUV
RTQXKFG�VJG�PCOGU��CFFTGUUGU�CPF�RJQPG�PWODGTU�QH��CPF�RQKPVU�QH�EQPVCEV�KP��CV�NGCUV�VGP�UJQRU�EWTTGPVN[
WUKPI�VJG�ENGCPKPI�EJGOKUVT[���6JGUG�UJQRU�OWUV�DG�UCVKUHKGF�YKVJ�KVU�RGTHQTOCPEG��#RRNKECPVU�UJQWNF
UGNGEV�HCEKNKVKGU�VJCV�TGRTGUGPV�

• C�YKFG�URGEVTWO�QH�UJQR�UK\GU�

• XCTKQWU�PWODGTU�QH�GORNQ[GGU��CPF

• FKHHGTGPV�ENGCPKPI�OGVJQFU�
+V�KU�CFXKUCDNG�VJCV�DQVJ�NCTIG�CPF�UOCNN�DWUKPGUUGU�DG�KPENWFGF��CU�YGNN�CU�DQVJ�OCPWCN�CPF�CWVQOCVGF
ENGCPKPI�QRGTCVKQPU��5GXGTCN�V[RGU�QH�ENGCPKPI�CRRNKECVKQP�GSWKROGPV�YQWNF�DG�TGRTGUGPVGFGURTC[U�CPF
KOOGTUKQP�DCVJU��ENQUGF�CPF�QRGP�U[UVGOUG�FGRGPFKPI�QP�VJG�PCVWTG�QH�VJG�EGTVKHKECVKQP
U��UQWIJV�D[�VJG
#RRNKECPV�

9JGP�EQPVCEVGF�D[�VJG�'ZRGTV�2CPGN��VJG�RQKPVU�QH�EQPVCEV�KP�VJG�UJQRU�YKNN�DG�TGSWGUVGF�VQ�RTQXKFG
KPHQTOCVKQP�QP�VJGKT�QRGTCVKQPU�KPXQNXKPI�VJG�ENGCPKPI�EJGOKUVT[��6JG�'ZRGTV�2CPGN�YKNN�CUM�CDQWV�VJG
OCVGTKCNU�DGKPI�ENGCPGF��JQY�VJG�ENGCPKPI�EJGOKUVT[�KU�FGNKXGTGF��VJG�NGXGN�QH�ENGCPNKPGUU�CEJKGXGF�CPF
QVJGT�UKOKNCT�SWGUVKQPU�

0QVG���#NN�RTQRTKGVCT[�RTQFWEV�KPHQTOCVKQP�UWRRNKGF�D[�VJG�#RRNKECPV��CPF�NCDGNGF�CU�UWEJ��YKNN�DG�VTGCVGF
KP�UVTKEV�EQPHKFGPEG�

$GUKFGU�XGTKH[KPI�VJCV�VJG�ECPFKFCVG�U[UVGO�ECP�DG�WUGF�UWEEGUUHWNN[��VJGUG�FCVC�YKNN�KFGPVKH[�VJG
RCTVKEWNCT�V[RGU�QH�CRRNKECVKQPU�
RTGEKUKQP�GNGEVTQPKEU�ENGCPKPI��RTGEKUKQP�OGVCN�RCTVU�ENGCPKPI��QT�IGPGTCN
RWTRQUG�ENGCPKPI��HQT�YJKEJ�VJG�EJGOKUVT[�KU�UWKVCDNG��1H�VJG�VGP�QT�OQTG�UJQRU�UWRRNKGF��VJG�#RRNKECPV
UJQWNF�UWRRN[�KPHQTOCVKQP�QP�CV�NGCUV�VJTGG�UJQRU�WUKPI�VJG�U[UVGO�KP�GCEJ�CRRNKECVKQP�HQT�YJKEJ
EGTVKHKECVKQP�KU�FGUKTGF��
(QT�KPUVCPEG��KH�EGTVKHKECVKQP�QH�VJG�U[UVGO�CU�C�RTGEKUKQP�OGVCN�RCTVU�ENGCPKPI
EJGOKUVT[�KU�FGUKTGF��VJGP�CV�NGCUV�VJTGG�UJQRU�WUKPI�VJG�U[UVGO�KP�VJKU�YC[�UJQWNF�DG�RTQXKFGF��

&KUEWUUKQP��6JTQWIJQWV�VJG�ETKVGTKC�FGXGNQROGPV�RTQEGUU��NGPIVJ[�FKUEWUUKQP�GPUWGF�TGICTFKPI
VJG�OGVJQF�HQT�XGTKH[KPI�ENGCPKPI�EJGOKUVT[�RGTHQTOCPEG��5QOG�2CPGN�OGODGTU�KORNKGF�VJCV
RQQT�ENGCPKPI�EJGOKUVTKGU�YQWNF�DG�EGTVKHKGF�WPNGUU�VJG�ETKVGTKC�UETGGPGF�HQT�RGTHQTOCPEG�
FCOCIKPI�VJG�WVKNKV[�QH�VJG�EGTVKHKECVKQP�RTQITCO��,QU¾�%COCJQTV�
.QEMJGGF�/CTVKP�/KUUKNGU�CPF
5RCEG�%QTRQTCVKQP��CPF�QVJGT�2CPGN�OGODGTU�UVTGUUGF�VJG�FKHHKEWNV[�KP�FGXGNQRKPI�ETKVGTKC�HQT
ENGCPKPI�EJGOKUVT[�RGTHQTOCPEG��JQYGXGT��DGECWUG�RGTHQTOCPEG�KU�GZVTGOGN[�CRRNKECVKQP�
URGEKHKE��+P�OCP[�KPFWUVTKGU��PQ�UGV�UVCPFCTF�QT�OGVJQFQNQI[�GZKUVU�HQT�OGCUWTKPI�ENGCPKPI
RGTHQTOCPEG��9JGTG�OGVJQFQNQIKGU�FQ�GZKUV��C�ENGCPKPI�RGTHQTOCPEG�VGUV�HQT�QPG�KPFWUVT[�YKNN
NKMGN[�PQV�DG�C�XCNWCDNG�RTGFKEVQT�QH�GHHKECE[�KP�CPQVJGT�CRRNKECVKQP��,QU¾�%COCJQTV�GZRNCKPGF
VJCV��TGICTFNGUU�QH�VJG�RWDNKUJGF�RGTHQTOCPEG�FCVC��OQUV�EQORCPKGU�YQWNF�VGUV�VJG�ENGCPKPI
EJGOKUVT[�HQT�VJGKT�URGEKHKE�CRRNKECVKQPU��6JG�2CPGN�EQPENWFGF�VJCV�URGEKHKE�RGTHQTOCPEG
UVCPFCTFU�YQWNF�PQV�DG�WUGHWN�KP�VJG�EGTVKHKECVKQP�RTQVQEQN���6JG[�FGEKFGF�KPUVGCF�VQ�HQEWU�QP

                                                
� 6JG UJQRU OWUV DG WUKPI VJG ENGCPKPI EJGOKUVT[ KP C OCPPGT EQPUKUVGPV YKVJ OCPWHCEVWTGTUI KPUVTWEVKQPU CPF

ECWVKQPU�
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QDVCKPKPI�CPF�GXCNWCVKPI�CPGEFQVCN�RGTHQTOCPEG�KPHQTOCVKQP�HTQO�KPFWUVTKGU�KP�VJG�EGTVKHKECVKQP
ENCUU�VJG�#RRNKECPV�TGSWGUVGF�

5VCIG�#����ETKVGTKC�YKNN�DG�CRRNKGF�VQ�ENGCPKPI�EJGOKUVTKGU�OGGVKPI�5VCIG�#����ETKVGTKC�
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5VCIG��A. 3.0 Vendor Responsibility

%TKVGTKQP�TGEQOOGPFCVKQP��8GPFQT�KPUVTWEVKQPU�HQT�WUKPI�C�ENGCPKPI�EJGOKUVT[�OWUV�KPENWFG�ENGCT
FKTGEVKQPU�QP�VJG�RTQRGT��UCHG�WUG�QH�VJCV�ENGCPKPI�EJGOKUVT[��+PUVTWEVKQPU�OWUV�KPENWFG�KPHQTOCVKQP�QP
VJG�CRRTQRTKCVG�CRRNKECVKQP�GSWKROGPV�CPF�RGTUQPCN�RTQVGEVKXG�GSWKROGPV�TGSWKTGF�HQT�UCHG�WUG�QH�VJG
ENGCPKPI�EJGOKUVT[��#�EJGOKUVT[�YKNN�DG�EGTVKHKGF�HQT�WUG�QPN[�YKVJ�VJG�CRRTQRTKCVG�GSWKROGPV�

8GPFQT�NKVGTCVWTG�OWUV�KPENWFG�KPHQTOCVKQP�QP�VJG�RQUUKDNG�JC\CTFU�QH�WUKPI�VJG�EJGOKECNU���6JG�NKVGTCVWTG
OWUV�URGEKHKECNN[�KPENWFG�KPHQTOCVKQP�QP�UMKP�CPF�G[G�KTTKVCVKQP�CPF�UMKP�UGPUKVK\CVKQP��CPF��RTGECWVKQPU
VQ�QDUGTXG�YJGP�WUKPI�VJG�EJGOKECNU��6JG�XGPFQT�OWUV�CNUQ��URGEKH[�KPUVTWEVKQPU�HQT�RTQRGT�TGE[ENKPI
CPF�QT�FKURQUCN�QH�YCUVG�IGPGTCVGF�FWTKPI�PQTOCN�WUG�QH�VJG�ENGCPKPI�EJGOKECNU�

%QPUKFGTCVKQP�YKNN�DG�IKXGP�VQ�VJG�OCPWHCEVWTGTIU�QT�FKUVTKDWVQTIU�TGEQOOGPFGF�JCPFNKPI�FKURQUCN
QRVKQPU�HQT�URGPV�ENGCPKPI�EJGOKECNU��2TGHGTGPEG�YKNN�DG�ITCPVGF�VQ��ENGCPKPI�EJGOKECNU�VJCV�ECP�DG�TGCFKN[
TGE[ENGF�QT�TGIGPGTCVGF�
RTQXKFGF�VJCV�TGE[ENKPI�ECRCEKV[�QT�VGEJPQNQI[�KU�CXCKNCDNG�CV�C�TGCUQPCDNG�EQUV��
4GEQOOGPFCVKQPU�HQT�HKPCN�FKURQUKVKQP�QH�URGPV�OCVGTKCN�OWUV�ENGCTN[�UVCVG�YJGVJGT��KV�OWUV�DG�OCPCIGF
CU�C�JC\CTFQWU�YCUVG��KV�ECP�DG�UGPV�VQ�VJG�UGYGT��RTG�VTGCVOGPV�KU�TGEQOOGPFGF��VJG�OCVGTKCN�ECP�DG
TGE[ENGF��KV�ECP�DG�NCPFHKNNGF��)WKFCPEG�OWUV�PQV�DG�OKUNGCFKPI���(QT�KPUVCPEG��ENCKOU�VJCV�C�ENGCPKPI
EJGOKUVT[�KU�KDKQFGITCFCDNGL�UJQWNF�UVCVG�GZRNKEKVN[�YJGVJGT�VJG[�CRRN[�VQ�VJG�ENGCPKPI�EJGOKUVT[�CNQPG�
QT�VJG�ENGCPKPI�EJGOKUVT[�CPF�CP[�HQTGKIP�OCVGTKCNU�CFFGF�FWTKPI�WUG��VJG�TGEQOOGPFCVKQPU�OWUV�CNUQ
URGEKH[�CP[�TGIWNCVQT[�CIGPEKGU�VQ�DG�EQPUWNVGF�RTKQT�VQ�HKPCN�FKURQUKVKQP�QH�VJG�URGPV�ENGCPKPI�EJGOKUVT[�
(QT�GZCORNG��KPUVTWEVKQPU�OKIJV�TGCF���K$GHQTG�TGNGCUKPI�VJKU�RTQFWEV�VQ�VJG�UGYGT��EQPVCEV�[QWT�NQECN
YCUVG�YCVGT�UCPKVCVKQP�CIGPE[�L

2TQFWEV�SWCNKV[���+V�KU�KORQTVCPV�VJCV�VJG�XGPFQT�IWCTF�CICKPUV�EJCPIGU�KP�VJG�EJGOKECN�EQORQUKVKQP�QH�VJG
ENGCPKPI�EJGOKUVT[�VJCV�OC[�CNVGT�KVU�RTQRGTVKGU��6JGUG�EJCPIGU�OC[�EQOG�HTQO�XCTKCVKQPU�KP�HGGFUVQEM��QT
KPCFXGTVGPV�OKZKPI�QH�FKHHGTGPV�RTQFWEVU��#�EGTVKHKECVKQP�YKNN�DG�KUUWGF�QPN[�HQT�C�URGEKHKGF�EJGOKECN
EQORQUKVKQP��+H�C�RTQFWEVIU�EJGOKECN�EQORQUKVKQP�KU�XCTKGF�KP�CP[�YC[��GKVJGT�KPVGPVKQPCNN[�QT
WPKPVGPVKQPCNN[��VJGP�VJG�EGTVKHKECVKQP�YKNN�PQ�NQPIGT�CRRN[�

9JKNG�PQV�TGSWKTGF�HQT�EGTVKHKECVKQP��KV�KU�UVTQPIN[�GPEQWTCIGF�VJCV�XGPFQTU�

• EQPFWEV�UJQTV�UGOKPCTU�HQT�EWUVQOGTU�QP�UCHG�WUG��JCPFNKPI��CPF�FKURQUCN��CPF

• FGXGNQR�C�KENQUGF�NQQRL�TGE[ENKPI�QRVKQP�HQT�VJG�YCUVGU�IGPGTCVGF�FWTKPI�PQTOCN�WUG�QH�VJGKT�RTQFWEVU�
8GPFQTU�CTG�GPEQWTCIGF�VQ�CEEGRV�TGURQPUKDKNKV[�HQT�JQY�VJG�RTQFWEV�KU�WUGF��CPF�JQY�VJG�YCUVGU�CTG
JCPFNGF�CU�YGNN��#�KVQVCN�UGTXKEG�EQPEGRVL�EQWNF�DG�QHHGTGF�D[�VJG�XGPFQT��KP�YJKEJ�URGPV�ENGCPKPI
EJGOKECNU�CTG�EQNNGEVGF�CPF�TGEQPUVKVWVGF�QT�RTQEGUUGF�HQT�FKURQUCN�D[�VJG�XGPFQT��
0QVG��6JG�XGPFQT
OWUV�JCXG�VJG�RTQRGT�JC\CTFQWU�YCUVG�RGTOKVU�KP�QTFGT�VQ�QHHGT�UWEJ�CP�QHH�UKVG�TGE[ENKPI�QRVKQP�VQ�VJG
WUGT�UJQRU��

&KUEWUUKQP��6JGTG�YCU�EQPUKFGTCDNG�FKUEWUUKQP�QP�VJG�KUUWG�QH�RTQFWEV�SWCNKV[��6JG�2CPGN
TGEQIPK\GF�VJCV�EJCPIGU�KP�TCY�OCVGTKCNU�ECP�CHHGEV�VJG�EJGOKECN�EQORQUKVKQP�QH�VJG�ENGCPKPI
EJGOKUVT[��CU�YGNN�CU�KVU�RTQRGTVKGU��/CPWHCEVWTGTU�YJQ�DW[�HGGFUVQEM�HTQO�OWNVKRNG�UWRRNKGTU
ECP�GZRGTKGPEG�UKIPKHKECPV�XCTKCVKQPU�KP�VJG�EQORQUKVKQP�QH�VJGKT�KPITGFKGPVU��<�*CNCT�
+PNCPF
6GEJPQNQIKGU��KPFKECVGF�VJCV�OCPWHCEVWTGTU�HTGSWGPVN[�EJCPIG�UWRRNKGTU���
5OCNN�OCPWHCEVWTGTU
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FTKXGP�VQ�OKPKOK\G�VJG�EQUVU�QH�KPITGFKGPVU�NQQM�HQT�VJG�EJGCRGUV�UQWTEG��CPF�OC[�EJCPIG
UWRRNKGTU�QPEG�C�[GCT�QT�OQTG���6JG�2CPGN�HGNV�UVTQPIN[�VJCV�EGTVKHKECVKQP�UJQWNF�DG�KUUWGF�QPN[
HQT�C�ENGCPKPI�EJGOKUVT[�YKVJ�C�URGEKHKGF�EJGOKECN�EQORQUKVKQP��6JG�EGTVKHKECVKQP�UJQWNF�DG
YTKVVGP�UWEJ�VJCV�KH�C�RTQFWEVIU�EJGOKECN�EQORQUKVKQP�YGTG�XCTKGF�KP�CP[�YC[��GKVJGT
KPVGPVKQPCNN[�QT�WPKPVGPVKQPCNN[��VJG�EGTVKHKECVKQP�YQWNF�PQ�NQPIGT�CRRN[��+V�OKIJV�DG�PGEGUUCT[
HQT�VJG�EGTVKHKECVKQP�VQ�URGEKH[�FGVCKNGF�CEEGRVCDNG�EJGOKECNU�EQORQUKVKQPU��#�EGTVKHKGF�RTQFWEV
OKIJV�CNUQ�DG�TGSWKTGF�VQ�WUG�QPN[�EGTVCKP�UWRRNKGTU�HQT�KVU�HGGFUVQEMU�

6JG�ITQWR�SWGUVKQPGF�JQY�VJG�'ZRGTV�2CPGN�YQWNF�FGVGTOKPG�KH�VJG�RTQFWEV�CEVWCNN[�EQPVCKPGF
QPN[�VJG�EJGOKECNU�URGEKHKGF�D[�VJG�OCPWHCEVWTGT��CPF�KP�VJG�EQPEGPVTCVKQPU�ENCKOGF��
+V�KU�PQV
GPXKUKQPGF�VJCV�CRRNKECVKQP�HGGU�EQWNF�EQXGT�GZVGPUKXG�VGUVKPI�VQ�FGVGTOKPG�VJG�RTGUGPEG�QH
RTQDNGOCVKE�EJGOKECNU���+V�YQWNF�RTQDCDN[�DG�PGEGUUCT[�VQ�TGN[�QP�OCPWHCEVWTGTUI�FCVC�VQ�OCMG
EGTVKHKECVKQP�FGEKUKQPU��<�*CNCT�UWIIGUVGF�VJCV�KP�CFFKVKQP��KV�OC[�DG�RTCEVKECN�VQ�VGUV�ENGCPKPI
RTQFWEVU�HQT�EGTVCKP�URGEKHKE�EJGOKECNU�VJCV�CTG�NKMGN[�EQPVCOKPCPVU�QH�C�RCTVKEWNCT�HQTOWNCVKQP

G�I��GVJ[NGPG�QZKFG�KP�UWTHCEVCPVU��

%JGOKECN�JCPFNKPI�CPF�OKZKPI�CV�VJG�HQTOWNCVQTIU�HCEKNKV[�KU�CPQVJGT�KUUWG�TGNCVGF�VQ�RTQFWEV
RWTKV[��6JG�2CPGN�FGDCVGF�JQY�VJG�EGTVKHKECVKQP�RTQEGUU�YQWNF�ECVEJ�QWV�QH�URGE�HQTOWNCVKQPU
TGUWNVKPI�HTQO�RQQT�SWCNKV[�EQPVTQN�RTCEVKEGU�UWEJ�CU�KORTQRGTN[�HNWUJKPI�UWRRN[�NKPGU�DGVYGGP
FKHHGTGPV�RTQFWEV�HQTOWNCVKQPU��<�*CNCT�KPFKECVGF�VJCV�GXGP�NCTIG�EQORCPKGU�JCXG�KUUWGU�QH�ETQUU
EQPVCOKPCVKQP�CPF�OWNVK�WUG�NKPGU��CPF�UCKF�VJCV�URQV�EJGEMKPI�CV�VJG�HQTOWNCVQT��UWRRNKGT��CPF
FKUVTKDWVQT�NGXGNU�KU�VJG�QPN[�YC[�VQ�EQPVTQN�VJKU���6JG�5VCMGJQNFGT�2CPGN�JCF�EQPEGTPU�CDQWV�VJG
'ZRGTV�2CPGN�DGKPI�KPXQNXGF�KP�VJG�XGPFQTIU�SWCNKV[�EQPVTQN�RTQVQEQNU��2QO�2QO�)CPIWNK

5%#3/&��UWIIGUVGF�VJCV�TCPFQO�HKGNF�CWFKVU�DG�RGTHQTOGF�YKVJKP�VJG�HKXG�[GCT�RGTKQF�QH�VJG
EGTVKHKECVKQP��6QO�$CTTQP�
6JQOCU�5��$CTTQP��2�'���CFFGF�VJCV�VJGUG�XGTKHKECVKQP�OGCUWTGU�CTG
CDUQNWVGN[�GUUGPVKCN��*G�TGEQOOGPFGF�VCMKPI�TCPFQO�UCORNGU�HTQO�WPQRGPGF��UGCNGF�RTQFWEV
DQVVNGU�

5VCIG�#����ETKVGTKC�YKNN�DG�CRRNKGF�VQ�ENGCPKPI�EJGOKUVTKGU�OGGVKPI�5VCIG�#����ETKVGTKC�
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5VCIG�A. 4.0 Site Inspection

%TKVGTKQP�TGEQOOGPFCVKQP��#V�NGCUV�VJTGG�%CNKHQTPKC�HCEKNKVKGU�GORNQ[KPI�VJG�ENGCPKPI�EJGOKUVT[�YKNN�DG
UGNGEVGF�D[�VJG�'ZRGTV�2CPGN�HQT�KPURGEVKQP�D[�CV�NGCUV�QPG�'ZRGTV�2CPGNKUV��
6JG�GPVKTG�'ZRGTV�2CPGN�
JQYGXGT��YKNN�GXCNWCVG�VJG�FCVC�EQNNGEVGF��

(QT�GCEJ�%GTVKHKECVKQP�%NCUU�UQWIJV�
RTGEKUKQP�OGVCN�ENGCPKPI��RTGEKUKQP�GNGEVTQPKEU�ENGCPKPI��QT�IGPGTCN
RWTRQUG�ENGCPKPI���CV�NGCUV�QPG�HCEKNKV[�GORNQ[KPI�VJCV�RCTVKEWNCT�V[RG�QH�ENGCPKPI�YKNN�DG�KPURGEVGF�
5GNGEVGF�HCEKNKVKGU�YKNN�TGRTGUGPV�C�YKFG�URGEVTWO�QH�UJQR�UK\GU��PWODGTU�QH�GORNQ[GGU��CPF�ENGCPKPI
OGVJQFU���+V�KU�CFXKUCDNG�VJCV�DQVJ�NCTIG�CPF�UOCNN�DWUKPGUUGU�DG�KPENWFGF�KP�VJG�KPURGEVKQPU��CPF�DQVJ
OCPWCN�CPF�CWVQOCVGF�ENGCPKPI�QRGTCVKQPU�DG�GZCOKPGF��+FGCNN[��VJG�'ZRGTV�2CPGN�YQWNF�GZCOKPG�UGXGTCN
V[RGU�QH�ENGCPKPI�CRRNKECVKQP�GSWKROGPVGURTC[U�CPF�KOOGTUKQP�DCVJU��ENQUGF�CPF�QRGP�EJGOKUVTKGU��GVE�

'ZRGTV�2CPGNKUVU�YKNN�QDUGTXG�RTCEVKECN�CRRNKECVKQPU�QH�VJG�RTQFWEV�VQ�KFGPVKH[��CP[�GPXKTQPOGPVCN�CPF
JGCNVJ�KUUWGU�PQV�ECRVWTGF�KP�RTGXKQWU�ETKVGTKC��6JG�XKUKV�YKNN�CNUQ�UGTXG�VQ�XGTKH[�WUGTUI�EQOOGPVU�QP
RGTHQTOCPEG�QH�VJG�ENGCPKPI�EJGOKUVT[��5WEJ�KUUWGU�OC[�TGSWKTG�VJCV�CFFKVKQPCN�ECWVKQPU�QT�KPUVTWEVKQPU
DG�KPENWFGF�KP�VJG�OCPWHCEVWTGTIU�RTQFWEV�NKVGTCVWTG�

6JG�KPURGEVQT�UJQWNF�CVVGORV�VQ�CPUYGT�VJG�HQNNQYKPI�SWGUVKQPU�

• &QGU�VJG�ENGCPKPI�EJGOKUVT[�GZJKDKV�CP[�GPXKTQPOGPVCN�QT�JGCNVJ�RTQDNGOU�
G�I���WPRNGCUCPV�QFQTU
QT�TCUJGU��VJCV�CTG�PQV�KFGPVKHKGF�KP�XGPFQT�NKVGTCVWTG�!

• #TG�VJG�ENGCPKPI�EJGOKUVT[�WUG�KPUVTWEVKQPU�ENGCT�CPF�GCU[�VQ�HQNNQY!

• #TG�FKURQUCN�KPUVTWEVKQPU�ENGCT!

• &QGU�VJG�ENGCPKPI�EJGOKUVT[�RGTHQTO�CU�TGSWKTGF!

• &QGU�KV�CFGSWCVGN[�TGRNCEG�EWTTGPVN[�WUGF��OCVGTKCNU!

• &Q�CP[�SWCNKV[�RTQDNGOU�TGUWNV�HTQO�VJG�WUG�QH�VJKU�ENGCPKPI�EJGOKUVT[!

• &Q�WUGTU�CEEGRV�VJG�ENGCPKPI�EJGOKUVT[�HQT�KVU�UVCVGF�WUGU!

• &QGU�WUG�QH�VJG�ENGCPKPI�EJGOKUVT[�EJCPIG�VJG�PCVWTG�QH�RTQFWEVU�DGKPI�OCPWHCEVWTGF!��#TG�VJGUG
EJCPIGU�KORQTVCPV�VQ�VJG�EWUVQOGTU�YJQ�DW[�VJG�RTQFWEVU!

• #TG�EJCPIGU�TGSWKTGF�KP�VJG�GSWKROGPV��YQTM�RTQEGFWTGU��QT�QVJGT�EJGOKECNU�CNTGCF[�KP�WUG�YJGP
VJG�UJQR�HKTUV�CFQRVU�VJG�ENGCPKPI�EJGOKUVT[!��&Q�VJGUG�EJCPIGU�JCXG�CP�KORCEV�QP�RTQFWEVKXKV[�QT
RTQHKVCDKNKV[!

&KUEWUUKQP��6JG�2CPGN�CPF�IWGUVU�IGPGTCNN[�CITGGF�QP�VJKU�ETKVGTKQP�
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STAGE B: ASSAYS, DATABASE  SEARCHES AND MODELING

5VCIG�$�ETKVGTKC�YKNN�DG�CRRNKGF�VQ�ECPFKFCVG�ENGCPKPI�EJGOKUVTKGU�VJCV�JCXG�UWEEGUUHWNN[�RCUUGF
5VCIG�#�ETKVGTKC��5VCIG�$�ETKVGTKC�KPXQNXG�FCVC�IGPGTCVGF�KP�DKQNQIKECN�QT�GPXKTQPOGPVCN�CUUC[U�
$GHQTG�5VCIG�$�DGIKPU��VJG�#RRNKECPV�YKNN�DG�CRRTKUGF�QH�VJG�EQUV�QH�VJG�CUUC[U�CPF�VGUVU�FGGOGF
PGEGUUCT[�D[�VJG�'ZRGTV�2CPGN��CPF�OC[�EJQQUG�VQ�RTQEGGF�YKVJ�QT�JCNV�VJG�EGTVKHKECVKQP�RTQVQEQN�

3WCNKV[�QH�FCVC

6JG�'ZRGTV�2CPGN�YKNN�GZCOKPG�CNN�CUUC[�FCVC�RTQXKFGF��VQ�GUVCDNKUJ�VJCV�RTQRGT�NCDQTCVQT[
RTQEGFWTGU�YGTG�HQNNQYGF���&CVC�OQTG�VJCP�VGP�[GCTU�QNF�YKNN�DG�UETWVKPK\GF�RCTVKEWNCTN[�ENQUGN[�
+PHQTOCVKQP�QP�VJG�VGUVKPI�NCDQTCVQT[�CPF�KVU�RTQEGFWTGU�YKNN�DG�EQNNGEVGF�CPF�TGXKGYGF�

Stage B. 1.0 Acute Toxicity

%TKVGTKQP�TGEQOOGPFCVKQP��#�ECPFKFCVG�ENGCPKPI�HQTOWNCVKQP�OWUV�UCVKUH[��GKVJGT�5GEVKQP�$������QT�$�
�����QT�DQVJ�

B. 1.1  Mammalian Toxicity Assay

%TKVGTKQP�TGEQOOGPFCVKQP��6JG�#RRNKECPV�OWUV�RTGUGPV�FCVC�KPFKECVKPI�VJCV�VJG�EQORNGVG�ENGCPKPI
HQTOWNCVKQP��CV�GKVJGT�KVU�EQPEGPVTCVGF�QT�V[RKECN�YQTMKPI�UVTGPIVJ�
CU�URGEKHKGF�KP�VJG�OCPWHCEVWTGTIU
KPUVTWEVKQPU�HQT�WUG����JCU�RCUUGF�CP�CEWVG�KPIGUVKXG��FGTOCN��QT�KPJCNCVQT[�OCOOCNKCP�VQZKEKV[�CUUC[�
2CUUKPI�KITCFGUL�HQT�UGXGTCN�EQOOQP�DKQCUUC[U�CTG�IKXGP�DGNQY���$KQCUUC[U�UJQWNF�DG�RGTHQTOGF
CEEQTFKPI�VQ�EQPXGPVKQPCN�OGVJQFU�UWEJ�CU�VJQUG�GPFQTUGF�D[�VJG�7PKVGF�5VCVGU�'PXKTQPOGPVCN�2TQVGEVKQP
#IGPE[��1HHKEG�QH�2TGXGPVKQP��2GUVKEKFGU�CPF�6QZKE�5WDUVCPEGU�
12265���QT�VJG�1TICPK\CVKQP�HQT
'EQPQOKE�%QQRGTCVKQP�CPF�&GXGNQROGPV�
1'%&����'SWKXCNGPV�TGUWNVU�HTQO�QVJGT�OCOOCNKCP�DKQCUUC[U
ECP�DG�UWDOKVVGF��CPF�YKNN�DG�GZCOKPGF�D[�VJG�'ZRGTV�2CPGN�CU�RQUUKDNG�UWDUVKVWVGU�HQT�VJG�VGUVU�FGUETKDGF
DGNQY�

#�ENGCPKPI�HQTOWNCVKQP�RCUUGU�VJG�CEWVG�VQZKEKV[�ETKVGTKQP�KH�KV�OGGVU�CP[�QH�VJG�HQNNQYKPI�EQPFKVKQPU��

                                                
� 6JGUG EQPFKVKQPU YGTG HQTOWNCVGF HTQO FCVC KP�

9CNMGT� ,�&�� K'UVKOCVKQP /GVJQFU 7UGF D[ VJG 65%# +PVGTCIGPE[ 6GUVKPI %QOOKVVGG VQ 2TKQTKVK\G %JGOKECNU HQT

6GUVKPI� 'ZRQUWTG CPF $KQNQIKECN 'HHGEVU 5EQTKPI CPF 5VTWEVWTG #EVKXKV[ 4GNCVKQPUJKRU�L 6QZKEQNQI[ /QFGNKPI� 8QN� ��

0Q� �� ����� RR �������� CPF

75 '2# *GCNVJ 'HHGEVU 6GUV )WKFGNKPGU 12265 �������� � #EWVG &GTOCN 6QZKEKV[� 75 '2# 1HHKEG QH 2TGXGPVKQP�

2GUVKEKFGU� CPF 6QZKE 5WDUVCPEGU� '2# ����%������� 
2WDNKE &TCHV�� ,WPG �����
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C��9JGP�CFOKPKUVGTGF�QTCNN[�VQ�TCVU�KV�GZJKDKVU�C�OGFKCP�NGVJCN�FQUG�
.&����GSWCN�VQ�QT�GZEGGFKPI����
OKNNKITCOU�RGT�MKNQITCO�QH�DQF[�YGKIJV�

D��9JGP�CFOKPKUVGTGF�D[�EQPVKPWQWU�FGTOCN�EQPVCEV�HQT����JQWTU�YKVJ�VJG�DCTG�UMKP�QH�CNDKPQ�TCDDKVU�QT
QVJGT�EQOOQP�VGUV�URGEKGU�UWEJ�CU�TCVU�QT�IWKPGC�RKIU��KV�GZJKDKVU�C�OGFKCP�NGVJCN�FQUG�
.&����GSWCN�VQ�QT
GZEGGFKPI����OKNNKITCOU�RGT�MKNQITCO�

E��9JGP�CFOKPKUVGTGF�KP�CKT�D[�EQPVKPWQWU�KPJCNCVKQP�HQT�QPG�JQWT�VQ�TCVU�KV�GZJKDKVU�C�OGFKCP�NGVJCN
EQPEGPVTCVKQP�
.%����GSWCN�VQ�QT�GZEGGFKPI����OKNNKITCOU�RGT�NKVGT�

B. 1.2  Alternative Evidence

%TKVGTKQP�TGEQOOGPFCVKQP��9JGP�FCVC�QP�VJG�EQORNGVG�ENGCPKPI�HQTOWNCVKQP�KU�PQV�CXCKNCDNG�QT
RTCEVKECN�VQ�QDVCKP��VJG�#RRNKECPV�OWUV�VJGP�RTGUGPV�GXKFGPEG�VJCV��GCEJ�QH�VJG�EJGOKECN�EQORQPGPVU�KP
VJG�ENGCPKPI�HQTOWNCVKQP�RCUUGU�QPG�QH�VJG�CDQXG�EQPFKVKQPU�

&KUEWUUKQP��6JG�2CPGN�GZVGPUKXGN[�FKUEWUUGF�VJG�FGHKPKVKQP�QH�VJG�#EWVG�6QZKEKV[�ETKVGTKQP�
+PKVKCNN[�VJG�ITQWR�HGNV�VJCV�KV�UJQWNF�DG�DCUGF�QP�C�TKUM�CUUGUUOGPV�QH�VJG�ENGCPKPI�EJGOKUVT[��CU
RGTHQTOGF�D[�VJG�EGTVKH[KPI�NCDQTCVQT[�CPF�VJG�'ZRGTV�2CPGN��'ZRQUWTG�CPF�VQZKEKV[�FCVC�UGVU
YQWNF�DG�PGGFGF�VQ�RGTHQTO�UWEJ�C�TKUM�CUUGUUOGPV��6JG�2CPGN�YCU�EQPEGTPGF�CDQWV
SWCPVKH[KPI�C�YQTMGTIU�GZRQUWTG�VQ�VJG�ENGCPKPI�EJGOKUVT[�FWTKPI�V[RKECN�WUG�

6JG�5VCMGJQNFGT�2CPGN�CPF�C�UOCNNGT�HQEWU�ITQWR�KPENWFKPI�/KEJCGN�/GNV\GT��,KO�5GYCTF��,QJP
$WVGPJQHH��-CVJCTKPG�)CDQT�CPF�UGXGTCN�..0.�KPFWUVTKCN�J[IKGPKUVU��KPENWFKPI�8KTIKPKC�.GY�CPF
,KO�,QJPUQP��FKUEWUUGF�CP�CRRTQCEJ�HQT�GZRQUWTG�UVWFKGU��6JG�HQEWU�ITQWR�RQUVWNCVGF�VJCV�VJG
EGTVKH[KPI�NCDQTCVQT[�EQWNF�GUVCDNKUJ�UGXGTCN�FKHHGTGPV�WUG�UEGPCTKQU�
KPENWFKPI�KOOGTUKQP�DCVJU�
URTC[�ENGCPKPI�CPF�YKRG�ENGCPKPI��CPF�RGTHQTO�GZRQUWTG�OGCUWTGOGPVU�WUKPI�RGTUQPCN
GZRQUWTG�OGVGTU��#P�CNVGTPCVKXG�OGVJQF�YQWNF�IGPGTCVG�OCVJGOCVKECN�OQFGNU�HQT�VJG�WUG
UEGPCTKQU��/QFGNU�YQWNF�EQODKPG�VJG�RJ[UKECN�RTQRGTVKGU�QH�VJG�ENGCPKPI�EJGOKUVT[�YKVJ
CUUWORVKQPU�TGICTFKPI�GSWKROGPV�CPF�TQQO�RCTCOGVGTU�UWEJ�CU�CKTHNQY�CPF�VGORGTCVWTG�

&KHHKEWNVKGU�CTQUG�YJGP�VJG�2CPGN�EQPUKFGTGF�VJG�EQUVU�CUUQEKCVGF�YKVJ�OCMKPI�GZRQUWTG
OGCUWTGOGPVU�HQT�GXGT[�ENGCPKPI�EJGOKUVT[��6JGUG�EQUVU�EQWNF�GCUKN[�DGEQOG�RTQJKDKVKXG���6JG
OQFGNKPI�CNVGTPCVKXG�DGECOG�RTQDNGOCVKE�YJGP�VJG�2CPGN�TGEQIPK\GF�VJG�NCEM�QH�IGPGTCNN[
CEEGRVGF�GZRQUWTG�OQFGNU�HQT�KPFWUVTKCN�UGVVKPIU��6GUV�TGUWNVU�YQWNF�DG�UWDLGEV�VQ�EJCNNGPIG�HQT
GCEJ�OQFGN��(WTVJGTOQTG��VJG�2CPGN�EQWNF�PQV�FGEKFG�YJGVJGT�OQFGNKPI�YKVJ�RCTCOGVGTU
TGRTGUGPVCVKXG�QH�KPQTOCNL�QT�KYQTUV�ECUGL�UEGPCTKQU�YCU�OQUV�CRRTQRTKCVG��6JG�2CPGN�JCF
FKHHKEWNV[�DCNCPEKPI�JGCNVJ�CPF�GPXKTQPOGPVCN�RTQVGEVKQP�CICKPUV�HCKTPGUU�VQ�VJG�ENGCPKPI
EJGOKUVT[�OCPWHCEVWTGTU��5GXGTCN�2CPGN�OGODGTU�CNUQ�SWGUVKQPGF�YJGVJGT�VJG�EGTVKHKECVKQP
RTQITCO�UJQWNF�EQPFWEV�CDDTGXKCVGF�TKUM�CUUGUUOGPVU�QH�SWGUVKQPCDNG�XCNWG���1VJGT�CIGPEKGU
YGTG�LWFIGF�VQ�DG�HCT�DGVVGT�UWKVGF�HQT�VJKU�VCUM�
6JG�EQORNGZKV[�CPF�EQUV�QH�IGPGTCVKPI�TGNKCDNG�GZRQUWTG�FCVC�EQPVTKDWVGF�KP�RCTV�VQ�VJG�2CPGNIU
FGEKUKQP�VQ�TGEQOOGPF�FGXGNQRKPI�UGRCTCVG�UGVU�QH�ETKVGTKC�HQT�ENGCPKPI�EJGOKUVTKGU�CPF
ENGCPKPI�GSWKROGPV�
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6JG�2CPGN�CNUQ�HQEWUGF�QP�FGXGNQRKPI�VQZKEKV[�ETKVGTKC�WUGHWN�KP�UETGGPKPI�ENGCPKPI�EJGOKUVTKGU�
KPFGRGPFGPV�QH�VJG�GSWKROGPV�WUGF�VQ�CRRN[�VJGO��+FGCNN[��YJGP�UGVVKPI�ETKVGTKC�HQT�GKVJGT
CEWVG�QT�EJTQPKE�GPFRQKPVU��FCVC�HTQO�CP�GZVGPUKXG�KVQZKEKV[�RCPGNL�YQWNF�DG�CXCKNCDNG�HQT�VJG
EQORNGVG�RTQFWEV�HQTOWNCVKQP�
TCVJGT�VJCP�LWUV�HQT�GCEJ�EQORQPGPV���+V�KU�PQV�TGCNKUVKE��JQYGXGT�
VQ�GZRGEV�CP�#RRNKECPV�VQ�RTQXKFG�UWEJ�FCVC��#HVGT�VJG�2CPGN�TGXKGYGF�VJG�CXCKNCDKNKV[�QH�VQZKEKV[
KPHQTOCVKQP��KV�YCU�ENGCT�VJCV�FCVC�QP�UVCPFCTF�OGCUWTGU�QH�CEWVG�VQZKEKV[�
UWEJ�CU�.&����QT�UMKP
CPF�G[G�KTTKVCVKQP�VGUVU��CTG�IGPGTCNN[�PQV�CXCKNCDNG�HQT�ENGCPKPI�EJGOKUVTKGU��%JTQPKE�VQZKEKV[
FCVC�CTG�GXGP�OQTG�UECTEG��1HVGP��VQZKEKV[�FCVC�HQT�KPFKXKFWCN�EQORQPGPVU�QH�C�RTQFWEV�CTG�SWKVG
UECTEG�CU�YGNN��+PKVKCNN[��VJG�5VCMGJQNFGT�2CPGN�DGNKGXGF�RTQFWEVU�NCEMKPI�VJKU�KPHQTOCVKQP�UJQWNF
PQV�DG�EGTVKHKGF��-CVJCTKPG�)CDQT�
..0.��TGUGCTEJGF�VJG�EQUVU�QH�VQZKEKV[�VGUVKPI�HTQO�UQWTEGU
KPENWFKPI�54+�+PVGTPCVKQPCN��5QWVJGTP�4GUGCTEJ�(TGFGTKEM��CPF�/CP6GEJ�'PXKTQPOGPVCN
6GEJPQNQI[��9JKNG�VJG[�XCTKGF�UNKIJVN[��EQUVU�VQ�IGPGTCVG�C�DCUKE�RCPGN�QH�CEWVG�VQZKEKV[�FCVC�HQT
C�ENGCPKPI�EJGOKUVT[�YQWNF�EQUV�CV�NGCUV�UGXGTCN�VJQWUCPF�FQNNCTU��5QOG�RCPGN�OGODGTU�UVCVGF
VJCV�UWEJ�EQUVU�YQWNF�OCMG�VJG�EGTVKHKECVKQP�RTQEGUU�RTQJKDKVKXGN[�GZRGPUKXG�HQT�UOCNN
OCPWHCEVWTGTU�QH�CNVGTPCVKXG�ENGCPKPI�EJGOKUVTKGU�

6JG�2CPGN�IGPGTCNN[�CITGGF�VJCV�VQZKEKV[�ETKVGTKC�UJQWNF�DG�HNGZKDNG�GPQWIJ�VQ�CNNQY�VJG
#RRNKECPV�VQ�WUG�XCTKQWU�UVTCVGIKGU�HQT�OGGVKPI�EGTVKHKECVKQP�TGSWKTGOGPVU��2CTVKEKRCPVU�FGDCVGF
VJG�PGEGUUKV[�QH�QDVCKPKPI�CEWVG�VQZKEKV[�KPHQTOCVKQP�HQT�VJG�EQORNGVG�ENGCPKPI�EJGOKUVT[�
XGTUWU�CEWVG�FCVC�HQT�GCEJ�KPITGFKGPV���6JG�2CPGN�UVTQPIN[�RTGHGTTGF�UQOG�VQZKEKV[�FCVC�HQT�VJG
EQORNGVG�ENGCPKPI�EJGOKUVT[��CPF�VJKU�QRKPKQP�KU�TGHNGEVGF�KP�VJG�ETKVGTKQP�TGEQOOGPFCVKQP
CDQXG��6JKU�TGEQOOGPFCVKQP�FQGU�CNNQY�EQPUKFGTCVKQP�QH�KPFKXKFWCN�EQORQPGPVU�CU�CP
CNVGTPCVKXG��JQYGXGT��VJG�#RRNKECPV�OWUV�UJQY�VJCV�GCEJ��QH�VJG�EQORQPGPVU�KP�VJG�HQTOWNCVKQP
RCUUGU�CP�CEWVG�VQZKEKV[�DKQCUUC[�

6JG�2CPGN�CNUQ�FGEKFGF�VJCV�FCVC�IGPGTCVGF�D[�DKQCUUC[U��NKVGTCVWTG�UGCTEJGU��QT�UVTWEVWTG�
CEVKXKV[�TGNCVKQPUJKR�OQFGNU�
FKUEWUUGF�DGNQY��EQWNF�DG�WUGF�HQT�VJG�EGTVKHKECVKQP�

+P�FGXGNQRKPI�VJG�CEWVG�VQZKEKV[�ETKVGTKQP�TGEQOOGPFCVKQP��CP�CVVGORV�YCU�OCFG�VQ�CNNQY�VJG
#RRNKECPV�EQPUKFGTCDNG�HNGZKDKNKV[�KP�ICVJGTKPI�VJG�PGEGUUCT[�FCVC��6JKU�YQWNF�MGGR�VJG
CRRNKECVKQP�HGG�TGCUQPCDNG��#�YKFG�TCPIG�QH�CEWVG�VQZKEKV[�FCVC�YQWNF�DG�CEEGRVCDNG��GPCDNKPI
VJG�#RRNKECPV�VQ�UWDOKV�FCVC�CNTGCF[�IGPGTCVGF�QP�KVU�ENGCPKPI�EJGOKUVT[��TCVJGT�VJCP�JCXKPI�VQ
RC[�HQT�PGY�VGUVU��6JG�'ZRGTV�2CPGN�YQWNF�ECTGHWNN[�GZCOKPG�FCVC�SWCNKV[��CPF�CEEGRV�QPN[
TGNKCDNG�TGUWNVU��4QP�$NQEM�
$NQEM�'PXKTQPOGPVCN��C�DKQCUUC[�NCDQTCVQT[��TGEQOOGPFGF�ECWVKQP
KP�GXCNWCVKPI�FCVC�IGPGTCVGF�OQTG�VJCP�VGP�[GCTU�CIQ��6JG�QNFGT�OGVJQFU�YGTG�PQV�CU�TGNKCDNG�CU
EWTTGPV�QPGU�
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6JG�2CPGN�YCU�CNUQ�EQPEGTPGF�YKVJ�FCVC�RTQFWEGF�VJTQWIJ�CPKOCN�VGUVKPI���/QWPVKPI�RWDNKE
QRRQUKVKQP�VQ�VJG�WUG�QH�CPKOCN�VGUVKPI�HQT�IGPGTCVKPI�VQZKEQNQIKECN�FCVC�YCU�OGPVKQPGF�UGXGTCN
VKOGU�

6QZKEQNQIKECN�NKOKVU�HQT�CEWVG�QTCN�VQZKEKV[��CEWVG�KPJCNCVQT[�VQZKEKV[��CPF�HQT�EJTQPKE
VQZKEQNQIKECN�RCTCOGVGTU�UWEJ�CU�ECTEKPQIGPU��FGXGNQROGPVCN�VQZKECPVU��CPF�OWVCIGPU�YGTG
QDVCKPGF�HTQO�C�OGVJQFQNQI[�HQT�KUEQTKPIL�VQZKEQNQIKECN�KPHQTOCVKQP�FGXGNQRGF�D[�VJG��6QZKE
5WDUVCPEGU�%QPVTQN�#EV�
65%#��+PVGTCIGPE[�6GUVKPI�%QOOKVVGG�
+6%���

1PG�QDLGEVKQP�VQ�VJG�RTGUGPV�ETKVGTKQP�TGEQOOGPFCVKQP�PQVGF�VJCV�YKVJQWV�VQZKEKV[�VGUVKPI�QH
EQORNGVG�ENGCPKPI�EJGOKUVT[�HQTOWNCVKQPU��VJG�2CPGN�JCU�PQ�OGCPU�QH�GXCNWCVKPI�VJG�RQUUKDNG
U[PGTIKUVKE�GHHGEVU�QH�EJGOKECN�EQORQPGPVU�KP�C�ENGCPKPI�EJGOKUVT[��6JG�2CPGN��YJKNG�PQVKPI�VJCV
VJKU�YCU�VTWG��RTGHGTTGF�VQ�CNNQY�VJG�#RRNKECPV�HNGZKDKNKV[�KP�EQNNGEVKPI�VQZKEKV[�FCVC��2CPGNKUVU
TGEQIPK\GF�VJCV�PQ�UKPING�YGNN�CEEGRVGF�OQFGNKPI�CRRTQCEJ�GZKUVU�HQT�GUVKOCVKPI�VJG�VQZKEKV[�QH
OKZVWTGU��6JG[�FGEKFGF�VJCV�KH�C�IGPGTCN�GXCNWCVKQP�QH�VJG�RTQFWEV�D[�VJG�'ZRGTV�2CPGN�
WPFGTVCMGP�YKVJ�KFWG�FKNKIGPEG�L�TGXGCNGF�PQ�GXKFGPEG�QH�U[PGTIKUO�NGCFKPI�VQ�KPETGCUGF
VQZKEKV[��VJGP�GXCNWCVKPI�VQZKEKV[�FCVC�QH�VJG�KPFKXKFWCN�EQORQPGPVU�YQWNF�UWHHKEG�HQT�VJG
EGTVKHKECVKQP�RTQITCO�

6JG�2CPGN�CEMPQYNGFIGF�VJCV�CU�OQTG�EGTVKHKECVKQPU�CTG�UQWIJV��VJG�RTQITCO�YKNN�IGPGTCVG�C
FCVCDCUG�QH�KPHQTOCVKQP�QP�VJG�VQZKEKVKGU�CPF�GPXKTQPOGPVCN�KORCEVU�QH�EQORQPGPVU�EQOOQPN[
WUGF�KP�CNVGTPCVKXG�ENGCPKPI�EJGOKUVTKGU��9JKNG�KPKVKCN�VQZKEKV[�FCVC�UGCTEJGU�WPFGTVCMGP�D[�VJG
'ZRGTV�2CPGN�OC[�DG�VKOG�EQPUWOKPI��UWDUGSWGPV�EGTVKHKECVKQPU�UJQWNF�RTQEGGF�HCUVGT�CPF�DG
NGUU�GZRGPUKXG�CU�VJG�FCVCDCUG�KPETGCUGU�

Stage B. 2.0 Chronic Toxicity

%TKVGTKQP�TGEQOOGPFCVKQP��%NGCPKPI�EJGOKUVTKGU�EQPVCKPKPI�CV�NGCUV�������QH�CP[�EJGOKECN�VJCV�JCU
GPVGTGF�VJG�KPFWUVTKCN�ENGCPKPI�OCTMGV�YKVJKP�VJG�NCUV�VGP�[GCTU�
G�I���J[FTQHNWQTQGVJGTU�
EJNQTQDTQOQOGVJCPG��HNWQTQ�KQFQECTDQPU��OWUV�DG�GZCOKPGF�KP�FGVCKN��6JGUG�EJGOKUVTKGU�OC[�PQV�JCXG
DGGP�GXCNWCVGF�D[�QTICPK\CVKQPU�UWEJ�CU�+#4%�QT�VJG�0CVKQPCN�+PUVKVWVG�QH�'PXKTQPOGPVCN�*GCNVJ
5EKGPEGU���(QT�ENGCPKPI�EJGOKUVTKGU�VJCV�JCXG�PQV�DGGP�GXCNWCVGF��CFFKVKQPCN�FCVC�CTG�PGGFGF�

6JG�'ZRGTV�2CPGN�OC[�CNUQ�HKPF�VJCV�EGTVCKP�QNFGT�EJGOKECNU�KP�C�ECPFKFCVG�ENGCPKPI�EJGOKUVT[�JCXG�PQV
DGGP�UWHHKEKGPVN[�GXCNWCVGF�CU�VQ�VJGKT�EJTQPKE�VQZKEKVKGU���+P�VJKU�ECUG��VJGUG�EJGOKECNU��VQQ��YQWNF�DG
UWDLGEV�VQ�VJKU�ETKVGTKQP�
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(QT�GCEJ�EJGOKECN�QH�EQPEGTP�KP�C�ENGCPKPI�EJGOKUVT[��VJG�HQNNQYKPI�KPHQTOCVKQP�OWUV�DG�QDVCKPGF��GKVJGT
VJTQWIJ�VQZKEQNQIKECN�CUUC[U��NKVGTCVWTG�UGCTEJGU��QT�VJTQWIJ�C�OQFGNKPI�VGEJPKSWG�UKOKNCT�VQ�VJG�QPG
FGUETKDGF�DGNQY���6JG�FCVC�EQNNGEVGF�OWUV�KPFKECVG�VJCV��WPFGT�VJG�EQPFKVKQPU�QH�WUG�URGEKHKGF�KP
OCPWHCEVWTGTUI�QRGTCVKPI�KPUVTWEVKQPU��VJG�VQZKEKV[�QH�VJG�EJGOKECNU�CRRGCTU�VQ�DG�NQY�

4QFGPV�ECTEKPQIGPKEKV[�
OCNG�CPF�HGOCNG�OKEG�CPF�TCVU�
&GXGNQROGPVCN�VQZKEKV[�RQVGPVKCN
/WVCIGPKEKV[�
#OGU�CPF�QT�&QOKPCPV�.GVJCN�6GUV�

B. 2.1 Metric for Interpreting  Toxicological  Results

%TKVGTKQP�TGEQOOGPFCVKQP��6JG�+PVGTCIGPE[�6GUVKPI�%QOOKVVGG�
+6%��OGVJQFQNQI[�HQT�KUEQTKPIL
VQZKEQNQIKECN�KPHQTOCVKQP�YKNN�DG�WUGF�VQ�GXCNWCVG�EJTQPKE�VQZKEKV[�FCVC����+P�6CDNG�����VQZKEKV[�TCPIGU�CTG
FGHKPGF�CPF�IKXGP�UEQTGU�QH���VQ����#�UEQTG�QH���EQTTGURQPFU�VQ�CP�GZVTGOGN[�VQZKE�UWDUVCPEG��CPF���KU�VJG
KDGUVL�UEQTG��KPFKECVKPI�QPN[�UNKIJV�VQZKEKV[��(QT�C�ENGCPKPI�EJGOKUVT[�VQ�DG�EGTVKHKGF��VJG�VQZKEKV[�QH�VJG
EJGOKECN�
GUVCDNKUJGF�HTQO�GKVJGT�CUUC[U��NKVGTCVWTG�UGCTEJ�VGUV�FCVC��QT�VQZKEQNQIKECN�OQFGNKPI�
OWUV�DG�KP�C�TCPIG�VJCV�EQTTGURQPFU�VQ�C�UEQTG�QH��������#�EJGOKECN�UEQTKPI�JKIJGT�YKNN�DG
EQPUKFGTGF�VQQ�JKIJ�TKUM�VQ�EGTVKH[�

B. 2.2 Toxicological  Modeling  Approach

%TKVGTKQP�TGEQOOGPFCVKQP��612-#6�KU�C�UQHVYCTG�OQFGNKPI�U[UVGO�WUGF�D[�UWEJ�7�5��CIGPEKGU�CU�VJG
'2#�CPF�VJG�(QQF�CPF�&TWI�#FOKPKUVTCVKQP��CU�YGNN�CU�D[�XCTKQWU�EQTRQTCVKQPU�
%+$#�)'+);���/�
$TKUVQN�/G[GTU��%NCKTQN��5CPFQ\��CPF�OCP[�QVJGTU���+V�EQORWVGU�GZRGEVGF�VQZKEQNQIKECN�CPF�GPXKTQPOGPVCN
GHHGEVU��DCUGF�QP�VJG�OQNGEWNCT�UVTWEVWTG�QH�C�EJGOKECN���+V�WVKNK\GU�SWCPVKVCVKXG�UVTWEVWTCN�CEVKXKV[
TGNCVKQPUJKR�
35#4��OGVJQFQNQIKGU��CPF�KU�EWTTGPVN[�GORNQ[GF�CV�..0.�CPF�QVJGT�PCVKQPCN�NCDU�CPF
WPKXGTUKVKGU��7UKPI�612-#6��C�EJGOKUV�TGSWKTGU�CDQWV�HQWT�JQWTU�VQ�GUVKOCVG�VJG�CDQXG�RCTCOGVGTU�HQT
GCEJ�EJGOKECN��+H�C�OQFGNKPI�VGEJPKSWG�KU�TGSWGUVGF�D[�VJG�#RRNKECPV��GKVJGT�612-#6�QT�C�UKOKNCT
OQFGNKPI�OGVJQF�OWUV�DG�GORNQ[GF��6JG�'ZRGTV�2CPGN�YKNN�FGVGTOKPG�KH�CP�CNVGTPCVKXG�OQFGN�KU
UWHHKEKGPVN[�TGNKCDNG�VQ�IGPGTCVG�OGCPKPIHWN�FCVC�HQT�VJG�EGTVKHKECVKQP�

&KUEWUUKQP��6JG�EJTQPKE�VQZKEKV[�ETKVGTKQP�UETGGPU�ENGCPKPI�EJGOKUVTKGU�HQT�RQVGPVKCN�ECTEKPQIGPKE
QT�TGRTQFWEVKXGN[�VQZKE�KPITGFKGPVU�PQV�ECWIJV�D[�VJG�/CMG�QT�$TGCM�ETKVGTKC���9JKNG�EJTQPKE�VGUV
FCVC�CTG�XGT[�KORQTVCPV��VJGKT�CXCKNCDKNKV[�HQT�ENGCPKPI�HQTOWNCVKQPU�KU�NKOKVGF��6JG�GZVTGOGN[
JKIJ�EQUV�CPF�UVWF[�VKOG�CUUQEKCVGF�YKVJ�EJTQPKE�DKQCUUC[U�OCMGU�VJGO�KORTCEVKECN�HQT�OQUV
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EQORCPKGU��6JG�2CPGN�FKUEWUUGF�UVTWEVWTG�CEVKXKV[�TGNCVKQPUJKR�
5#4��OQFGNU��RCTVKEWNCTN[
612-#6��HQT�GUVKOCVKPI�EJTQPKE�VQZKEQNQIKECN�RCTCOGVGTU��#U�YKVJ�CEWVG�VQZKEKV[�FCVC��VJG�2CPGN
CITGGF�VJCV�VJG�EJTQPKE�VQZKEKV[�FCVC�HQT�GCEJ�EQORQPGPV�QH�C�ENGCPKPI�EJGOKUVT[�EQWNF�DG�WUGF
KP�NKGW�QH�FCVC�HQT�VJG�EQORNGVG�HQTOWNCVKQP�

612-#6�WUGU�C�UGTKGU�QH�FCVCDCUGU�CPF�5#4U�VQ�GUVKOCVG�VJG�EJGOKECN�VQZKEKV[��6JG�OQFGN
GUVKOCVGU�VQZKEQNQIKECN�RCTCOGVGTU�HQT�UKPING�EJGOKECNU��PQV�OKZVWTGU��6JG�OQFGN�KU�TWP�QP�C
RGTUQPCN�EQORWVGT��CPF�XCTKQWU�OQFWNGU�GUVKOCVG�FKHHGTGPV�VQZKEQNQIKECN�RCTCOGVGTU��'CEJ
OQFWNG�EQUVU�CRRTQZKOCVGN[����������2CTCOGVGTU�VJCV�OC[�DG�OQFGNGF�KPENWFG�ECTEKPQIGPKEKV[�
OWVCIGPKEKV[��FGXGNQROGPVCN�VQZKEKV[�CPF�UQOG�CEWVG�OGCUWTGU��612-#6�KU�WUGF�D[�OCP[
CIGPEKGU��NCDU��WPKXGTUKVKGU�CPF�EQTRQTCVKQPU��,QJP�$WVGPJQHH�
�/��CPF�QVJGTU�CHHKTOGF�VJCV
612-#6�KU�QPG�QH�VJG�DGVVGT�OQFGNKPI�RTQITCOU�CXCKNCDNG��CPF�VJCV�VJG�OQFWNG�RTGFKEVKPI
ECTEKPQIGPKEKV[�KU�UQOGYJCV�DGVVGT�FGXGNQRGF�VJCP�QVJGTU�
UWEJ�CU�VJG�QPG�RTGFKEVKPI
FGXGNQROGPVCN�VQZKEKV[���,QJP�$WVGPJQHH�GORJCUK\GF�VJCV�VJG�OQFGN�KU�DGVVGT�WUGF�CU�C�UETGGPKPI
VQQN��VJCP�VJG�HKPCN�CTDKVGT�QH�C�UWDUVCPEGIU�ECTEKPQIGPKEKV[��6JG�2CPGN�CITGGF�VJCV�612-#6�QT
QVJGT�KUEKGPVKHKECNN[�XCNKFCVGFL�QT�KIGPGTCNN[�CEEGRVGFL�35#4�OQFGNU�OC[�DG�GORNQ[GF�VQ�OGGV
FCVC�TGSWKTGOGPVU�HQT�VJG�ETKVGTKC�

6JG�EJTQPKE�VQZKEKV[�ETKVGTKQP�TGEQOOGPFCVKQP�QTKIKPCNN[�CRRNKGF�VQ�PGY�EJGOKECNU���-WTV
9GTPGT�
�/��EJCNNGPIGF�VJKU�RTGOKUG��*G�UWIIGUVGF�VJCV�EJGOKECNU�VJCV�JCXG�GPVGTGF�VJG�OCTMGV
YKVJKP�VJG�RCUV����[GCTU�JCXG�CEVWCNN[�JCF�OQTG�TGXKGY��YKVJ�DGVVGT�GXCNWCVKQP�VGEJPKSWGU��VJCP
QNFGT�EJGOKECNU��5KORN[�DGECWUG�C�EJGOKECN�JCU�DGGP�WUGF�HQT�UGXGTCN�FGECFGU��VJG�2CPGN�UJQWNF
PQV�CUUWOG�KV�JCU�DGGP�CEEWTCVGN[�GXCNWCVGF��1P�VJG�DCUKU�QH�JKU�EQOOGPV��VJKU�ETKVGTKQP�YCU
EJCPIGF�VQ�CRRN[�CU�YGNN�VQ�QNFGT�EJGOKECNU�YJKEJ��KP�VJG�QRKPKQP�QH�VJG�2CPGN��JCXG�PGXGT�DGGP
UWHHKEKGPVN[�GXCNWCVGF�CU�VQ�VJGKT�EJTQPKE�VQZKEKVKGU�

Stage B. 3.0 Environmental Impact

%TKVGTKQP�TGEQOOGPFCVKQP��'PXKTQPOGPVCN�TKUMU�PQV�CFGSWCVGN[�KPXGUVKICVGF�KP�5VCIG�#�OC[�CNUQ�DG
KPXGUVKICVGF��6JG�'ZRGTV�2CPGN�YKNN�FGVGTOKPG�VJG�PGEGUUKV[�QH�EQNNGEVKPI�CFFKVKQPCN�GPXKTQPOGPVCN�KORCEV
FCVC�QP�VJG�RTQFWEV�DGHQTG�KUUWKPI�C�EGTVKHKECVKQP��6JG�'ZRGTV�2CPGN�OC[�TGSWKTG�CFFKVKQPCN�VGUVKPI�QH�VJG
RTQFWEV��CFFKVKQPCN�KPHQTOCVKQP�HTQO�VJG�XGPFQT��QT�C�OQFKHKECVKQP�KP�VJG�OCPWHCEVWTGTIU�KPUVTWEVKQPU�HQT
WUG��2CPGNKUVU�YKNN�EQPUKFGT�NKMGN[�WUG�UEGPCTKQU�QH�VJG�RTQFWEV��CU�YGNN�CU�RQVGPVKCN�TGNGCUG�RCVJYC[U�QH�VJG
YCUVGU�IGPGTCVGF��6JG[�YKNN�GZCOKPG�UWEJ�RCTCOGVGTU�CU�VJG�RTQFWEVIU�DKQFGITCFCDKNKV[��KVU�RQVGPVKCN�HQT
DKQCEEWOWNCVKQP��CPF�VJG�KORCEVU�QH�CP[�UWDUVCPEGU�UWEJ�CU�EJGNCVKPI�CIGPVU�CPF�DKQEKFGU��$TGCMFQYP
RTQFWEVU�YKNN�CNUQ�DG�EQPUKFGTGF��%QPEGTPU�OC[�DG�TCKUGF�KH�VJG�ENGCPKPI�EJGOKUVT[IU�UVTWEVWTG�KU�UKOKNCT
VQ�MPQYP�KRTQDNGOL�EJGOKECNU���0GY�EJGOKECNU�YKNN�TGEGKXG�RCTVKEWNCTN[�ECTGHWN�UETWVKP[�

&KUEWUUKQP��#V�VJG�DGIKPPKPI�QH�VJG�ETKVGTKC�FGXGNQROGPV�RTQEGUU��CP�GZVGPUKXG�NKUV�QH
GPXKTQPOGPVCN�EQPUKFGTCVKQPU�YCU�KFGPVKHKGF��)NQDCN�CPF�TGIKQPCN�GPXKTQPOGPVCN�KORCEVU�UWEJ
CU�Q\QPG�FGRNGVKQP��INQDCN�YCTOKPI�RQVGPVKCN�CPF�TGCEVKXKV[�
C�OGCUWTG�QH�C�EJGOKECNIU�RQVGPVKCN
VQ�HQTO�UOQI��YGTG�CFFTGUUGF�KP�VJG�OCMG�QT�DTGCM�ETKVGTKC��6JG�2CPGN�IGPGTCNN[�VJQWIJV�VJCV
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VJG�'PXKTQPOGPVCN�+ORCEV�ETKVGTKQP�UJQWNF�CFFTGUU�KUUWGU�QH�CSWGQWU�VQZKEKV[��DKQFGITCFCDKNKV[�
DKQCEEWOWNCVKQP��CPF�GWVTQRJKECVKQP�

2CPGNKUVU�TGXKGYGF�VJG�OGVJQFU�CPF�EQUVU�QH�GPXKTQPOGPVCN�VGUVKPI��4QP�$NQEM�
$NQEM
'PXKTQPOGPVCN�5GTXKEGU��RTGUGPVGF�CP�GZVGPUKXG�FKUEWUUKQP�QH�VJG�RTQVQEQNU�CPF�GZRGPUGU�HQT
XCTKQWU�DKQCUUC[U�CUUC[U��HKUJ�UWTXKXCDKNKV[��.&���VGUVU��UGFKOGPV�DKQCUUC[U�CPF�DKQFGITCFCVKQP�
6JG�2CPGN�PQVGF�VJG�NCEM�QH�C�EQPUKUVGPV�UVCPFCTF�HQT�KFGPVKH[KPI�CP�KPETGCUGF�NGXGN�QH
GPXKTQPOGPVCN�TKUM�

&T��#NGZ�'MUVGT�QH�VJG�5CP�,QUG�5CPVC�%NCTC�9CUVGYCVGT�6TGCVOGPV�2NCPV�FKUEWUUGF�EJGOKECNU�QH
EQPEGTP�CV�2169U��*G�GZRGEVU�VJCV��FWG�VQ�KVU�NCTIG�ECRCEKV[��JKU�RNCPV�RTQDCDN[�YKNN�PQV�DG
UGXGTGN[�KORCEVGF�D[�CP�KPETGCUKPI�XQNWOG�QH�CSWGQWU�ENGCPKPI�EJGOKUVTKGU�EQPVCKPKPI
UWTHCEVCPVU�CPF�FGVGTIGPVU��
6JKU�KPHNWGPV�ECWUGU�RTQDNGOU�CV�UQOG�RNCPVU�FWG�VQ�HQCOKPI��CPF�KU
V[RKECNN[�OCPCIGF�VJTQWIJ�VJG�CFFKVKQP�QH�GZRGPUKXG�ECVKQPKE�RQN[OGT�FGHQCOGTU���&T��'MUVGT
KPFKECVGF�VJCV�VJG�5CP�,QUG�5CPVC�%NCTC�RNCPV�KU�OQTG�EQPEGTPGF�YKVJ�QTICPKEU��RGUVKEKFGU�
JCNQIGPU��CPF�JGCX[�OGVCNU��,QJP�/WMJCT��HTQO�VJG�UCOG�HCEKNKV[��EKVGF�DKQFGITCFCDKNKV[�CU�C
UKIPKHKECPV�EQPEGTP��+H�C�ENGCPKPI�EJGOKUVT[�FQGUPIV�FGITCFG�WPFGT�RWDNKEN[�QYPGF�VTGCVOGPV
YQTMU�RTQEGUUGU�
2169���KV�OC[�CEEWOWNCVG�KP�VJG�DQF[�QH�TGEGKXKPI�YCVGT�
G�I���5CP�(TCPEKUEQ
$C[���#FFKVKQPCNN[��DGECWUG�UQKN�FQGU�PQV�DKQFGITCFG��ENGCPKPI�EJGOKUVTKGU�ECP�CNUQ�CEEWOWNCVG
VJGTG�CPF�ECWUG�RTQDNGOU�

6JG�2CPGN�FKUEWUUGF�FGXGNQRKPI�ETKVGTKC�QP�RTQFWEV�NKHG�E[ENG�KUUWGU�UWEJ�CU�VJG�GPGTI[�WUGF�KP�C
ENGCPKPI�U[UVGO��QT�FWTKPI�VJG�GPVKTG�NKHG�QH�VJG�ENGCPKPI�EJGOKUVT[��/GODGTU�FGEKFGF�VJCV�VJGTG
KU�PQ�EQPUKUVGPV��YKFGN[�CEEGRVGF�OGVJQF�HQT�GZCOKPKPI�RTQFWEV�NKHG�E[ENG�KUUWGU�

/KMG�%CNNCJCP�
,CEQDU�'PIKPGGTKPI�)TQWR��CUUGTVGF�VJCV�PQ�ENGCPKPI�EJGOKUVT[�UJQWNF�DG
EGTVKHKGF�KH�KVU�KPVGPFGF�FKURQUCN�RCVJYC[�KU�C�UVQTO�FTCKP�QT�DQF[�QH�UWTHCEG�YCVGT��,QJP
/WMJCT�
5CP�,QUG�5CPVC�%NCTC�9CUVGYCVGT�6TGCVOGPV�2NCPV��UVCVGF�GORJCVKECNN[�VJCV�EWTTGPV
TGIWNCVKQPU�FQ�PQV�RGTOKV�VJG�FKUEJCTIG�QH�CP[�EJGOKECNU�KPVQ�UVQTO�FTCKPU��/KMG�%CNNCJCP�VJGP
PQVGF�VJCV�VJG�FKUEJCTIG�QH�URGPV�ENGCPKPI�DCVJU�VQ�C�2169�OC[�QT�OC[�PQV�DG�CEEGRVCDNG�
FGRGPFKPI�QP�VJG�ENGCPKPI�EJGOKUVT[�CPF�UQKNU�TGOQXGF��6JG�2CPGN�CITGGF�YKVJ�JKU�CPCN[UKU��*KU
TGEQOOGPFCVKQPU�JGNRGF�FGXGNQR�VJG�8GPFQT�4GURQPUKDKNKV[�ETKVGTKQP�TGICTFKPI�FKURQUCN�

6JG�2CPGN�GZRTGUUGF�VJG�QRKPKQP�VJCV�KH�C�ENGCPKPI�RTQFWEV�YGTG�VQ�DG�FKUEJCTIGF�FKTGEVN[�VQ�VJG
GPXKTQPOGPV��VJGP�CFFKVKQPCN�GPXKTQPOGPV�VGUVKPI�OKIJV�DG�LWUVKHKGF��+H��JQYGXGT��C�ENGCPKPI
EJGOKUVT[�YQWNF�DG�TGE[ENGF�QT�FKUEJCTIGF�VQ�C�2169��VJGTG�YQWNF�DG�EQPUKFGTCDN[�NQYGT
GPXKTQPOGPVCN�TKUM�CPF�NGUU�PGGF�HQT�UWEJ�VGUVU��#�DKQFGITCFCVKQP�VGUV�UGGOGF�VQ�DG�OQUV
TGNGXCPV�HQT�RTGFKEVKPI�YJGVJGT�VJG�ENGCPKPI�EJGOKUVT[�YQWNF�FGITCFG�KP�C�YCUVG�YCVGT
VTGCVOGPV�RNCPV��2CPGN�OGODGTU�PQVGF�VJCV�OCP[�CSWGQWU�CPF�UGOK�CSWGQWU�ENGCPKPI
EJGOKUVTKGU�JCXG�HCKTN[�JKIJ�CSWCVKE�VQZKEKVKGU��*QYGXGT��KH�VJG[�CTG�FKUEJCTIGF�VQ�C�YCUVG�YCVGT
VTGCVOGPV�RNCPV��VJGKT�GPXKTQPOGPVCN�KORCEV�YKNN�RTQDCDN[�DG�OKPKOCN�
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6JG�2CPGN�IGPGTCNN[�EQPEWTTGF�VJCV�CP�KGPXKTQPOGPVCN�ICVGL�UJQWNF�DG�KPENWFGF�KP�VJG�ETKVGTKC�
CNVJQWIJ�KV�YCU�PQV�ENGCT�YJCV�VJG�RCTVKEWNCTU�QH�UWEJ�C�ICVG�QWIJV�VQ�DG��+V�YQWNF�RTQDCDN[�DG�C
OQTG�UWDLGEVKXG�ETKVGTKQP�VJCP�OCP[�QH�VJG�QVJGTU��CPF�YQWNF�IKXG�VJG�'ZRGTV�2CPGN�EQPUKFGTCDNG
NGGYC[�KP�URGEKH[KPI�CFFKVKQPCN�TGSWKTGOGPVU��/QTG�GPXKTQPOGPVCN�FCVC�HTQO�VJG�OCPWHCEVWTGT
OKIJV�DG�PGEGUUCT[�DGHQTG�FGEKFKPI�QP�CFFKVKQPCN�VGUVKPI�

+P�UWOOCT[��VJG�5VCMGJQNFGT�2CPGN�YCU�KP�IGPGTCN�CITGGOGPV�QP�VJG�HQNNQYKPI�RQKPVU�

• 6JG�'ZRGTV�2CPGN�UJQWNF�HQTOCNN[�CFFTGUU�VJG�KUUWG�QH�GPXKTQPOGPVCN�KORCEVU�QH�ENGCPKPI
EJGOKUVTKGU�RCUUKPI�5VCIG�#�%TKVGTKC���#V�VJKU�RQKPV�KP�VJG�EGTVKHKECVKQP�RTQEGUU��VJG�'ZRGTV
2CPGN�UJQWNF�JCXG�C�IQQF�KFGC�CDQWV��RTQFWEV�WUG�CPF�FKURQUCN�

 
• 6JG�'ZRGTV�2CPGNIU�FGHCWNV�QRVKQP�KU�VQ�PQV�TGSWKTG�CP[�CFFKVKQPCN�VGUVKPI�WPNGUU�URGEKHKE

RQKPVU�QH�EQPEGTP�CTKUG��+H�UWEJ�EQPEGTP�KU�XQKEGF��VJG�'ZRGTV�2CPGN�ECP�VJGP�TGSWGUV
CFFKVKQPCN�KPHQTOCVKQP�HTQO�C�OCPWHCEVWTGT��QT�TGSWKTG�CFFKVKQPCN�VGUVKPI�KH�UWEJ
KPHQTOCVKQP�KU�PQV�CXCKNCDNG�

 
• 6JG�'ZRGTV�2CPGN�UJQWNF�EQPUKFGT�NKMGN[�WUG�UEGPCTKQU�CPF�RQVGPVKCN�TGNGCUG�RCVJYC[U�HQT�VJG

ENGCPKPI�EJGOKUVT[��
(QT�GZCORNG��C�RTQFWEV�RTQOQVGF�HQT�WUG�KP�C�HKGNF�UGVVKPI��YKVJ�JKIJ
RTQDCDKNKV[�QH�FKTGEV�TGNGCUG�VQ�VJG�GPXKTQPOGPV��OC[�TGSWKTG�HCKTN[�GZVGPUKXG�GPXKTQPOGPVCN
VGUVKPI��#NVGTPCVKXGN[��VJG�OCPWHCEVWTGT�EQWNF�YKVJFTCY�KVU�TGEQOOGPFCVKQP�VQ�WUG�VJG
ENGCPKPI�EJGOKUVT[�KP�VJG�HKGNF��

 
• 6JG�'ZRGTV�2CPGN�UJQWNF�EQPUKFGT�C�ENGCPKPI�EJGOKUVT[IU�DKQFGITCFCDKNKV[�CPF�RQVGPVKCN�HQT

DKQCEEWOWNCVKQP��%QPEGTP�OC[�DG�TCKUGF�KH�VJG�EJGOKECNIU�UVTWEVWTG�KU�UKOKNCT�VQ�VJCV�QH�C
MPQYP�RTQDNGOCVKE�EQORQWPF�

 
• 0GY�ENGCPKPI�EJGOKUVTKGU�CPF�PGY�EJGOKECN�EQORQWPFU�UJQWNF�TGEGKXG�RCTVKEWNCT�UETWVKP[�

$TGCMFQYP�RTQFWEVU�UJQWNF�DG�EQPUKFGTGF�
 
• 6JG�CNVGTPCVKXG�ENGCPKPI�EJGOKUVT[�ETKVGTKC�UJQWNF�EQPVCKP�TGHGTGPEG�VQ�URGEKHKE�RTQVQEQNU


UWEJ�CU�'2#IU�QT�1'%&IU��VQ�DG�WUGF�KH�VJG�'ZRGTV�2CPGN�FGVGTOKPGU�VJG�PGGF�VQ�RGTHQTO
CSWCVKE�VQZKEKV[��DKQCEEWOWNCVKQP�QT�DKQFGITCFCDKNKV[�VGUVKPI�
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IV. Preliminary Recommendations For Alternative Cleaning Equipment And
Equipment/Chemistry Combination Systems

6JKU�RTQVQEQN�EQPVCKPU�TGEQOOGPFCVKQPU�HQT�ETKVGTKC�VQ�EGTVKH[�GKVJGT�CP�CNVGTPCVKXG�ENGCPKPI
GSWKROGPV�U[UVGO��QT�C�EQODKPCVKQP�U[UVGO�VJCV�KPENWFGU�FGNKXGT[�GSWKROGPV�CPF�C�RCTVKEWNCT
ENGCPKPI�EJGOKUVT[��6JG�RWTRQUG�QH�VJKU�EGTVKHKECVKQP�KU�VQ�KFGPVKH[�ENGCPKPI�U[UVGOU�YJQUG�WUG
YKNN�JGNR�TGFWEG�JGCNVJ�CPF�GPXKTQPOGPVCN�TKUMU�CUUQEKCVGF�YKVJ�KPFWUVTKCN�ENGCPKPI�QRGTCVKQPU�
YKVJQWV�UCETKHKEKPI�ENGCPKPI�RGTHQTOCPEG�

0QVG��6JG�FGXGNQROGPV�QH�VJGUG�TGEQOOGPFCVKQPU�YCU�DGIWP�NCVG�KP�VJG�EQWTUG�QH�VJKU�RTQLGEV�
#U�C�TGUWNV��VJG[�CTG�HCT�NGUU�FGXGNQRGF�VJCP�VJQUG�CDQXG�HQT�ENGCPKPI�EJGOKUVTKGU���..0.�CPF�VJG
5VCMGJQNFGT�2CPGN�XKGY�VJGUG�CU�KPKVKCN�TGEQOOGPFCVKQPU�HQT�VJG�IGPGTCN�HQTO�QH�GSWKROGPV
ETKVGTKC��/QTG�YQTM�KU�TGSWKTGF�DGHQTG�VJG[�CTG�EQORNGVG�

6JG�5VCMGJQNFGT�2CPGN�KFGPVKHKGF�VJG�HQNNQYKPI�IWKFGNKPGU�CPF�UWIIGUVKQPU�HQT�HWTVJGT
FGXGNQROGPV�QH�VJG�GSWKROGPV�CPF�GSWKROGPV�EJGOKUVT[�ETKVGTKC�

• &KUVKPEV�OGVJQFU�UJQWNF�DG�KFGPVKHKGF�HQT�GXCNWCVKPI�C�RKGEG�QH�GSWKROGPV�XGTUWU�CP
GSWKROGPV�EJGOKUVT[�EQODKPCVKQP�

 
• 6JG�EGTVKHKECVKQP�UJQWNF�HQEWU�QP�KPFWUVTKCN�ENGCPKPI�TCVJGT�VJCP�EQPUWOGT�ENGCPKPI

GSWKROGPV�
 
• %NGCPKPI�GSWKROGPV�KORCEVU�QP�JWOCP�JGCNVJ�CPF�UCHGV[�UJQWNF�DG�EQPUKFGTGF���(QT

GZCORNG��UJQWNF�GSWKROGPV�KPVGPFGF�HQT�WUG�YKVJ�C�VQZKE�EJGOKECN�DG�EQPUKFGTGF�HQT
EGTVKHKECVKQP!�9JKNG�KV�OC[�DG�UCHG�VQ�WUG�UWEJ�GSWKROGPV�YJGP�KV�KU�PGY�QT�YGNN�OCKPVCKPGF�
KORTQRGT�KPUVCNNCVKQP�QT�QRGTCVKQP��QT�NCEM�QH�OCKPVGPCPEG�OC[�TGPFGT�VJG�GSWKROGPV
FCPIGTQWU��/KMG�$GGMU�
$TWNKP�%QTRQTCVKQP��TGKVGTCVGF�VJCV�VJG�CKO�QH�VJKU�RTQLGEV�KV�VQ
TGFWEG�JWOCP�CPF�GPXKTQPOGPVCN�TKUM��7UG�QH�RTQRGT�GSWKROGPV�YKVJ�VQZKE�EJGOKECNU�ECP�FQ
VJCV��CPF�KV�OC[�DG�CRRTQRTKCVG�VQ�EGTVKH[�VJG�DGUV�CPF�OQUV�GHHGEVKXG�GSWKROGPV�QRVKQPU�

 
• 'XGP�GSWKROGPV�VJCV�WUGU�PQ�EJGOKECNU��UWEJ�CU�UVGCO�ENGCPKPI��UJQWNF�DG�GZCOKPGF�HQT�KVU

RQVGPVKCN�JGCNVJ�KORCEVU�
 
• %GTVKHKECVKQP�QH�ENGCPKPI�GSWKROGPV�EJGOKUVTKGU�FQGU�PQV�KPFKECVG�VJCV�VJG[�CTG�EQORNGVGN[

UCHG�
 
• $QVJ�VJG�SWCNKV[�CPF�SWCPVKV[�QH�YCUVG�IGPGTCVGF�D[�VJG�ENGCPKPI�U[UVGO�UJQWNF�DG

EQPUKFGTGF�
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• +P�IGPGTCN��GSWKROGPV�VJCV�TGNGCUGU�EJGOKECNU�FKTGEVN[�VQ�VJG�GPXKTQPOGPV�UJQWNF�PQV�DG
EGTVKHKGF�

 
• +UUWGU�UWEJ�CU�EQPVCKPOGPV��GPGTI[�TGSWKTGOGPVU��CPF�OGEJCPKECN�JC\CTFU�
RKPEJKPI��HCNNKPI�

HKTG��GZRNQUKQP��GVE���UJQWNF�DG�CFFTGUUGF�KP�VJG�ETKVGTKC�
 
• ,QJP�$WVGPJQHH�
�/��RQKPVGF�QWV�VJCV�QTICPK\CVKQPU�UWEJ�CU�7PFGTYTKVGTUI�.CDQTCVQT[�

15*#�CPF�0(2#�CNUQ�RNC[�C�RCTV�KP�GXCNWCVKPI�GSWKROGPV�UCHGV[���+V�KU�KORQTVCPV�PQV�VQ
FWRNKECVG�VJGKT�GHHQTVU�

 
• &GPPKU�<WRCP�
$TWNKP�%QTRQTCVKQP��OGPVKQPGF�VQ�VJG�2CPGN�VJCV�GSWKROGPV�ECP�CRRGCT

UCVKUHCEVQT[�KP�CP�GPIKPGGTKPI�FTCYKPI�CPF�URGEKHKECVKQPU��DWV�UVKNN�JCXG�C�PWODGT�QH
CRRNKECVKQP�RTQDNGOU��*G�UWIIGUVGF�VJCV�UGXGTCN�GSWKROGPV�OCPWHCEVWTGTU�DG�KPXQNXGF�VQ
RTQXKFG�HWTVJGT�KPUKIJV�

 
• (QT�C�IKXGP�RKGEG�QH�GSWKROGPV��WUG�QH�VJG�EQTTGEV�EJGOKUVT[�KU�KORQTVCPV��-CVJNGGP�9QNH


+46#��ICXG�VJG�GZCORNG�VJCV�VGTRGPG�WUGF�KP�C�URTC[�ECDKPGV�EQWNF�ETGCVG�CP�GZRNQUKQP
JC\CTF��'SWKROGPV�EGTVKHKECVKQP�UJQWNF�TGSWKTG�KPENWUKQP�QH�GZRNKEKV�KPUVTWEVKQPU�KP�VJG
XGPFQT�NKVGTCVWTG�TGICTFKPI�CRRTQRTKCVG�EJGOKUVTKGU�

 
• #P�'ZRGTV�2CPGN�KU�PGGFGF�VQ�GXCNWCVG�CRRNKECVKQPU�HQT�EGTVKHKECVKQP��6JKU�'ZRGTV�2CPGN�YQWNF

PGGF�VQ�JCXG�FKHHGTGPV�UMKNN�UGVU��JQYGXGT��VJCP�HQT�GXCNWCVKPI�CNVGTPCVKXG�EJGOKUVTKGU�
 
• 6JG�'ZRGTV�2CPGN�OC[�YCPV�VQ�FGXGNQR�C�OCVTKZ�OCVEJKPI�ENGCPKPI�EJGOKUVTKGU�YKVJ

CRRTQRTKCVG�GSWKROGPV�CPF�CRRNKECVKQPU�
 
• 8GPFQT�UGTXKEGU�UWEJ�CU�TGE[ENKPI�QT�FKURQUCN��YJGP�RCTV�QH�VJG�ENGCPKPI�U[UVGO�DGKPI

GXCNWCVGF��UJQWNF�DG�UVWFKGF�CU�YGNN�
 
• 6JG�EGTVKHKECVKQP�RTQEGUU�UJQWNF�JGNR�VQ�GPUWTG�VJCV�VJG�XGPFQTIU�OCTMGVKPI�NKVGTCVWTG�KU�PQV

FGEGRVKXG�QT�CODKIWQWU��CPF�VJCV�ENCKOU�CTG�CEEWTCVG�
 
• 6JG�'ZRGTV�2CPGN�UJQWNF�FGHKPG�VJG�VGTOU�KCFGSWCVG�EQPVTQNUL�CPF�KCEEGRVGF�GPIKPGGTKPI

RTCEVKEGU�L
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%GTVKHKECVKQP�%NCUUGU

%CPFKFCVG�ENGCPKPI�GSWKROGPV�YKNN�DG�UWDLGEVGF�VQ�C�VYQ�UVCIG�GXCNWCVKQP�RTQEGFWTG��VQ
FGVGTOKPG�CRRTQRTKCVG�EGTVKHKECVKQP��%NGCPKPI�GSWKROGPV�OC[�TGEGKXG�QPG�QT�OQTG�QH�VJG
HQNNQYKPI�ENCUUGU�QH�EGTVKHKECVKQP�

• 2TGEKUKQP�OGVCNU�ENGCPKPI���(QT�RCTVU�RTQFWEGF�KP�ENQUG�VQNGTCPEG�GNGEVTQRNCVKPI�
OCEJKPKPI��ECUVKPI��CPF�QVJGT�V[RGU�QH�OGVCN�HCDTKECVKQP�QRGTCVKQPU�

 
• 2TGEKUKQP�GNGEVTQPKEU�ENGCPKPI���+PENWFGU�RTKPVGF�EKTEWKV�DQCTF��UGOKEQPFWEVQT��CPF

GNGEVTQPKE�EQORQPGPV�ENGCPKPI�QRGTCVKQPU�
 
• )GPGTCN�RWTRQUG�ENGCPKPI���(QT�NGUU�FGOCPFKPI�CRRNKECVKQPU�UWEJ�CU�CWVQOQDKNG�TGRCKT

UJQR�ENGCPKPI���

(KNKPI�(GGU

#P�#RRNKECPV�YKNN�RC[�CP�KPKVKCN�HGG�
VQ�DG�FGVGTOKPGF��HQT�VJG�ECPFKFCVG�U[UVGO�VQ�DG�GZCOKPGF�
CPF�HQT�CRRTQRTKCVG�VGUVU�VQ�DG�HQTOWNCVGF�VQ�FGVGTOKPG�EQORNKCPEG�YKVJ�OCPWHCEVWTGTIU�ENCKOU
CPF�VJG�ETKVGTKC�FGUETKDGF�DGNQY��6JG�#RRNKECPV�YKNN�DG�KPHQTOGF�QH�VJG�EQUVU�QH�VJG�TGSWKTGF
VGUVU��7RQP�RC[OGPV��VJG�#RRNKECPVIU�GSWKROGPV�YKNN�DG�GXCNWCVGF�

/CPWHCEVWTGTUI�%NCKOU�CPF�+FGPVKHKECVKQP�QH�%QORCTCDNG�'SWKROGPV

6JG�#RRNKECPV�OWUV�UWRRN[�&65%�YKVJ�CNN�RGTHQTOCPEG�CPF�GPXKTQPOGPVCN�ENCKOU�KV�KU�OCMKPI�
CPF�KPENWFG�EQPUVTCKPVU��NKOKVCVKQPU��CPF�QRGTCVKPI�RCTCOGVGTU�HQT�VJG�VGEJPQNQI[��6JG
#RRNKECPV�OWUV�CNUQ�UWRRN[�KPHQTOCVKQP�QP�VJG�ENGCPKPI�EJGOKUVTKGU�UWIIGUVGF�HQT�WUG�YKVJ�VJG
GSWKROGPV�

6JG�#RRNKECPV�OWUV�KFGPVKH[�GZKUVKPI�ENGCPKPI�GSWKROGPV�EJGOKUVTKGU�VJCV�RTQEGUU�RCTVU�UKOKNCT
VQ�VJG�U[UVGO�WPFGT�GZCOKPCVKQP��VJCV�ECP�UGTXG�CU�TGHGTGPEG�RQKPVU�HQT�VJG�EGTVKHKECVKQP�CPCN[UKU�

(QT�KPUVCPEG��KH�VJG�#RRNKECPV�UGGMU�EGTVKHKECVKQP�HQT�C�PGY�URTC[�ENGCPKPI�U[UVGO��KV�UJQWNF
UWRRN[�KPHQTOCVKQP�QP�VTCFKVKQPCN�URTC[�ENGCPKPI�GSWKROGPV�VJCV�ECP�DG�WUGF�CU�DGPEJOCTMU�KP
VJG�CPCN[UKU���6JG�U[UVGO�DGKPI�EGTVKHKGF�UJQWNF�RTQXKFG�TGFWEVKQPU�KP�JGCNVJ�QT�GPXKTQPOGPVCN
TKUMU�VJCV�VTCFKVKQPCN�U[UVGOU�FQ�PQV�RTQXKFG��YKVJQWV�UCETKHKEKPI�ENGCPKPI�RGTHQTOCPEG�
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6JG�'ZRGTV�2CPGN

6JG�'ZRGTV�2CPGN�YKNN�DG�EQORQUGF�QH�KPFKXKFWCNU�YKVJ�VJG�DCEMITQWPF�CPF�GZRGTKGPEG�VQ
GXCNWCVG�ENGCPKPI�GSWKROGPV�CPF�GSWKROGPV�EJGOKUVT[�EQODKPCVKQPU��6JG�CRRTQRTKCVG
EQORQUKVKQP�QH�VJKU�'ZRGTV�2CPGN�KU�RTQDCDN[�UKIPKHKECPVN[�FKHHGTGPV�VJCP�VJG�QPG�HQT�GXCNWCVKPI
ENGCPKPI�EJGOKUVTKGU��6JG�'ZRGTV�2CPGN�HQT�GXCNWCVKPI�GSWKROGPV�OC[�KPENWFG�OCPWHCEVWTGTU�
FGUKIPGTU��CPF�WUGTU�QH�ENGCPKPI�GSWKROGPV��CU�YGNN�GPXKTQPOGPVCN�UEKGPVKUVU�CPF�GPIKPGGTU�
KPFWUVTKCN�J[IKGPKUVU��VQZKEQNQIKUVU��CPF�QVJGT�URGEKCNKUVU�
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V. Certification Protocols

1.0 Performance Verification

%TKVGTKQP�TGEQOOGPFCVKQP��/CPWHCEVWTGTU�RWTUWKPI�EGTVKHKECVKQP�QH�VJGKT�ENGCPKPI�EJGOKUVTKGU�OWUV
RTQXKFG�VJG�PCOGU��CFFTGUUGU�CPF�RJQPG�PWODGTU�QH��CPF�RQKPVU�QH�EQPVCEV�KP�CV�NGCUV�VGP�UJQRU�EWTTGPVN[
WUKPI�VJG�GSWKROGPV��CPF�UCVKUHKGF�YKVJ�KVU�RGTHQTOCPEG��#RRNKECPVU�UJQWNF�UGNGEV�C�ITQWR�QH�HCEKNKVKGU
EQXGTKPI�C�YKFG�URGEVTWO�QH�UJQR�UK\GU��XCTKQWU�PWODGTU�QH�GORNQ[GGU��CPF�FKHHGTGPV�ENGCPKPI�OGVJQFU��+V
KU�CFXKUCDNG�VJCV�NCTIG�CPF�UOCNN�DWUKPGUUGU�DG�KPENWFGF��CU�YGNN�CU�DQVJ�OCPWCN�CPF�CWVQOCVGF�ENGCPKPI
QRGTCVKQPU�

0QVG���#NN�RTQRTKGVCT[�RTQFWEV�KPHQTOCVKQP�UWRRNKGF�D[�VJG�#RRNKECPV��CPF�NCDGNGF�CU�UWEJ��YKNN�DG�VTGCVGF
KP�UVTKEV�EQPHKFGPEG�

9JGP�EQPVCEVGF�D[�VJG�'ZRGTV�2CPGN��VJG�UJQR�EQPVCEV�RGTUQPU�YKNN�DG�CUMGF�VQ�RTQXKFG�KPHQTOCVKQP�QP�VJG
QRGTCVKQPU�KP�YJKEJ�VJG�GSWKROGPV�KU�DGKPI�WUGF�
K�G��YJCV�KU�ENGCPGF��JQY�VJG�GSWKROGPV�KU�WUGF��JQY
ENGCPNKPGUU�KU�OGCUWTGF��YJCV�NGXGN�QH�ENGCPNKPGUU�KU�VQ�DG�CVVCKPGF��CPF�GPXKTQPOGPVCN�CPF�JGCNVJ�JC\CTFU
CUUQEKCVGF�YKVJ�VJG�GSWKROGPV��

$GUKFGU�XGTKH[KPI�VJCV�VJG�ECPFKFCVG�U[UVGO�ECP�DG�UWEEGUUHWNN[�WUGF��VJKU�KPHQTOCVKQP�YKNN�KFGPVKH[�VJG
RCTVKEWNCT�V[RGU�QH�CRRNKECVKQPU�
RTGEKUKQP�GNGEVTQPKEU�ENGCPKPI��RTGEKUKQP�OGVCN�RCTVU�ENGCPKPI��QT�IGPGTCN
RWTRQUG�ENGCPKPI��HQT�YJKEJ�VJG�U[UVGO�KU�UWKVCDNG��1H�VJG�VGP�QT�OQTG�UJQRU�UWRRNKGF��VJG�#RRNKECPV
UJQWNF�UWRRN[�KPHQTOCVKQP�QP�CV�NGCUV�VJTGG�UJQRU�WUKPI�VJG�U[UVGO�KP�GCEJ�CRRNKECVKQP�HQT�YJKEJ
EGTVKHKECVKQP�KU�FGUKTGF��
(QT�KPUVCPEG��KH�EGTVKHKECVKQP�QH�VJG�U[UVGO�HQT�C�RTGEKUKQP�OGVCN�RCTVU�ENGCPKPI�KU
FGUKTGF��VJGP�CV�NGCUV�VJTGG�UJQRU�WUKPI�VJG�U[UVGO�KP�VJKU�YC[�UJQWNF�DG�RTQXKFGF��

2.0 Test Procedure Development

%TKVGTKQP�TGEQOOGPFCVKQP��5VCTVKPI�YKVJ�VJG�OCPWHCEVWTGTIU�GSWKROGPV�RGTHQTOCPEG�ENCKOU�CPF
MPQYNGFIG�QH�UKOKNCT�GSWKROGPV�CICKPUV�YJKEJ�VJG�PGY�VGEJPQNQI[�ECP�DG�DGPEJOCTMGF��VJG�'ZRGTV�2CPGN
YKNN�HQTOWNCVG�C�FGVCKNGF�UGV�QH�VGUV�RTQEGFWTGU�VQ�FGVGTOKPG�VJG�URGEKHKE�EGTVKHKECVKQP�CRRTQRTKCVG�HQT�VJG
GSWKROGPV�QT�U[UVGO��6JG�EQUV�QH�EQPFWEVKPI�VJGUG�VGUVU�CPF�VJG�GPXKTQPOGPVCN�KORCEV�CPCN[UKU�YKNN�CNUQ
DG�FGVGTOKPGF�

+H�VJG�OCPWHCEVWTGT�KU�UGNNKPI�C�ENGCPKPI�U[UVGO�RCEMCIG�VJCV�KPENWFGU�DQVJ�C�ENGCPKPI�EJGOKUVT[��CPF�C
URGEKHKE�RKGEG�QH�CRRNKECVKQP�GSWKROGPV�VQ�DG�WUGF�YKVJ�VJCV�ENGCPKPI�EJGOKUVT[��VJG�VGUV�RTQEGFWTG�OWUV
VCMG�VJKU�KPVQ�CEEQWPV��CPF�GZCOKPG�VJG�GHHKECE[�QH�VJG�GSWKROGPV�ENGCPKPI�EJGOKUVT[�U[UVGO�
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3.0 Verification of Manufacturer’s Claims and Performance of Benchmarking
Tests

%TKVGTKQP�TGEQOOGPFCVKQP��+P�EQPFWEVKPI�VJKU�CPCN[UKU��ECTG�YKNN�DG�IKXGP�VQ�VJG�HQNNQYKPI�KUUWGU�
• 'SWKROGPV�UJQWNF�DG�EQPUVTWEVGF�KP�C�TGNKCDNG�OCPPGT�GZJKDKVKPI�UQWPF�GPIKPGGTKPI�RTKPEKRNGU�

• %CRCDKNKVKGU�HQT�CFGSWCVG�EQPVTQN�CPF�OQPKVQTKPI�QH�QRGTCVKPI�EQPFKVKQPU�UJQWNF�DG�KPENWFGF�

8GTKHKECVKQP�QH�C�OCPWHCEVWTGTIU�ENCKOU�YKNN�V[RKECNN[�DG�CEEQORNKUJGF�WUKPI�C�EQODKPCVKQP�QH�DGPEJ
VGUVKPI�QH�VJG�PGY�VGEJPQNQI[�CV�VJG�OCPWHCEVWTGTIU�HCEKNKVKGU��KPURGEVKQP�QH�QRGTCVKQPCN�FCVC��CPF
EQORCTKUQP�YKVJ�UKOKNCT�VGEJPQNQIKGU�QP�VJG�OCTMGV��'PF�WUGTU�QH�DQVJ�VJG�PGY�CPF�VTCFKVKQPCN
VGEJPQNQIKGU�YKNN�DG�KPVGTXKGYGF�

4.0 Environmental and Health Risk Analysis

%TKVGTKQP�TGEQOOGPFCVKQP��6JG�ECPFKFCVG�U[UVGO�OWUV�GZJKDKV�C�UKIPKHKECPV�TGFWEVKQP�KP
GPXKTQPOGPVCN�QT�JGCNVJ�TKUMU�YJGP�EQORCTGF�YKVJ�VTCFKVKQPCN�VGEJPQNQIKGU��%QPVCKPOGPV�ECRCDKNKVKGU�QH
VJG�GSWKROGPV�OWUV�DG�CFGSWCVG�VQ�RTQVGEV�YQTMGTU�CPF�VJG�GPXKTQPOGPV�HTQO�EJGOKECN�TGNGCUGU��2QVGPVKCN
KORCEVU�QP�CKT��YCVGT��CPF�UQKN��YKNN�DG�GXCNWCVGF��5RGEKCN�CVVGPVKQP�YKNN�DG�IKXGP�VQ�CVOQURJGTKE�TKUMU�UWEJ
CU�RQVGPVKCN�TGNGCUGU�QH�RTGEWTUQT�QTICPKE�EQORQWPFU��CU�YGNN�CU�VJG�RQVGPVKCN�HQT�TGNGCUGU�QH�RTQDNGOCVKE
UWDUVCPEGU�VQ�ITQWPF�YCVGT�QT�UWTHCEG�YCVGT�DQFKGU�QT�VQ�2169U��(QT�KPUVCPEG��C�URTC[�ENGCPKPI�U[UVGO
YKNN�DG�ENQUGN[�UETWVKPK\GF�HQT�RCVJYC[U�D[�YJKEJ�RTQDNGOCVKE�EJGOKECNU�EQWNF�GPVGT�VJG�CVOQURJGTG��CPF�C
OCPWHCEVWTGTIU�OGVJQFU�VQ�RTGXGPV�UWEJ�QEEWTTGPEGU�YKNN�DG�UVWFKGF�

5.0 Vendor Responsibility Verification

%TKVGTKQP�TGEQOOGPFCVKQP��8GPFQT�KPUVTWEVKQPU�OWUV�KPENWFG�ENGCT�FKTGEVKQPU�QP�VJG�RTQRGT��UCHG�WUG�QH
VJG�ENGCPKPI�U[UVGO�CPF�CRRTQRTKCVG�QRGTCVKPI�CPF�OCKPVGPCPEG�RTQEGFWTGU�

8GPFQT�NKVGTCVWTG�OWUV�KPENWFG�KPHQTOCVKQP�QP�VJG�RQUUKDNG�JC\CTFU�QH�VJG�GSWKROGPV��CPF�JQY�VQ
OKPKOK\G�VJGO��CU�YGNN�CU�CRRTQRTKCVG�RGTUQPCN�RTQVGEVKXG�GSWKROGPV�HQT�WUGTU��6JG�XGPFQT�OWUV�CNUQ
RTQXKFG�KPUVTWEVKQPU�HQT�RTQRGT�TGE[ENKPI�QT�FKURQUCN�QH�YCUVGU�IGPGTCVGF�FWTKPI�PQTOCN�WUG�QH�VJG�U[UVGO�
8GPFQTU�CTG�UVTQPIN[�GPEQWTCIGF�VQ�

• EQPFWEV�UJQTV�UGOKPCTU�HQT�WUGTU�QP�VJG�UCHG��RTQRGT�YC[�VQ�GORNQ[�KVU�GSWKROGPV��CPF

• FGXGNQR�C�ENQUGF�NQQR�TGE[ENKPI�QRVKQP�HQT�YCUVGU�IGPGTCVGF�FWTKPI�PQTOCN�WUG�QH�VJG�U[UVGO���8GPFQTU
UJQWNF�CEEGRV�UQOG�TGURQPUKDKNKV[�HQT�RTQRGT�GSWKROGPV�WUG��CPF�HQT�YCUVG�FKURQUCN��(QT�KPUVCPEG��C
KVQVCN�UGTXKEG�EQPEGRVL�EQWNF�DG�QHHGTGF�D[�VJG�XGPFQT��KP�YJKEJ�URGPV�ENGCPKPI�EJGOKECNU�CTG�EQNNGEVGF
CPF�TGEQPUVKVWVGF�QT�RTQEGUUGF�HQT�FKURQUCN�D[�VJG�XGPFQT��
0QVG��6JG�XGPFQT�OWUV�JCXG�VJG�RTQRGT
JC\CTFQWU�YCUVG�RGTOKVU�KP�QTFGT�VQ�QHHGT�UWEJ�CP�QHH�UKVG�TGE[ENKPI�QRVKQP�VQ�VJG�WUGT�UJQRU��
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VI.  Appeals Procedure Recommendations

6JG�CRRGCNU�RTQEGFWTG�IKXGU�#RRNKECPVU�C�TQWVG�VQ�CFFTGUU�CURGEVU�QH�VJG�ETKVGTKC�HQT�YJKEJ�VJG[
HGGN�VJGKT�RTQFWEV�PGGFU�URGEKCN�EQPUKFGTCVKQP��QT�VQ�EJCNNGPIG�VJG�ETKVGTKC�RTQEGUU�YJGP�VJGKT
RTQFWEV�FQGU�PQV�RCUU��#P�CRRGCN�UJQWNF�EQPVCKP�VJG�HQNNQYKPI�

• +FGPVKHKECVKQP�QH�VJG�ETKVGTKC�HQT�YJKEJ�VJG�#RRNKECPV�HGGNU�CP�GZEGRVKQP�UJQWNF�DG�OCFG�
CPF

• 2TGUGPVCVKQP�QH�UWDUVCPVKCN�GXKFGPEG�UWRRQTVKPI�VJCV�GZEGRVKQP�

6JG�'ZRGTV�2CPGN�YKNN�JGCT�CRRGCNU��)TQWPFU�HQT�EQPUKFGTKPI�CP�GZEGRVKQP�VQ�VJG�ETKVGTKC�KPENWFG
VJG�HQNNQYKPI�UKVWCVKQPU�

• 6JG�ETKVGTKQP�FKUSWCNKH[KPI�VJG�ENGCPKPI�EJGOKUVT[�QT�ENGCPKPI�U[UVGO�FQGU�PQV�CRRN[
VQ�VJG�UKVWCVKQP�

 
• #�WPKSWG�CRRNKECVKQP�GZKUVU��HQT�YJKEJ�PQ�QVJGT�ENGCPKPI�VGEJPQNQI[�RGTHQTOU

CFGSWCVGN[�YJKNG�QHHGTKPI�NQYGT�GPXKTQPOGPVCN�CPF�JWOCP�JGCNVJ�TKUMU��+P�VJKU�ECUG�
VJG�VGEJPQNQI[�YQWNF�DG�EGTVKHKGF�QPN[�HQT�VJG�WPKSWG�CRRNKECVKQP�

 
• 6JG�ENGCPKPI�EJGOKUVT[�KU�UWRRNKGF�CNQPI�YKVJ�CRRNKECVKQP�GSWKROGPV�VJCV�RTQXKFGU�C

TGFWEGF�TKUM��KEQPVTQNNGF�GPXKTQPOGPV�L�%GTVCKP�UQNXGPVU�ECP�DG�WUGF�YKVJ�GSWKROGPV
VJCV�TGFWEGU�GOKUUKQPU�CPF�YQTMGT�GZRQUWTG��CPF�VJG�EQORCP[IU�TGE[ENKPI�RQNKEKGU�NKOKV
TGNGCUGU�VQ�VJG�GPXKTQPOGPV��#P[�EGTVKHKECVKQP�HQT�UWEJ�C�U[UVGO�YQWNF�DG�ITCPVGF�QPN[
HQT�VJG�EJGOKUVT[�GSWKROGPV�EQODKPCVKQP��PQV�HQT�VJG�EJGOKUVT[�D[�KVUGNH�



Rev 1 2/9/9848

VII. Periodic  Review  Requirements

#NN�EGTVKHKGF�ENGCPKPI�EJGOKUVTKGU�OWUV�WPFGTIQ�C�TG�GZCOKPCVKQP�GXGT[�HKXG�[GCTU��HQT�VJG
RWTRQUG�QH�TGCRRTQXKPI�VJG�VGEJPQNQI[��4GEGTVKHKECVKQP�CPCN[UKU�KU�EQPFWEVGF�KP�EQPUKFGTCDN[
NGUU�FGVCKN�VJCP�VJG�QTKIKPCN�CPCN[UKU��4GEGTVKHKECVKQP�CPCN[UKU�YQWNF�GUVCDNKUJ�VJCV�VJG�QTKIKPCN
GUVKOCVGU�QH�JWOCP�QT�GPXKTQPOGPVCN�JGCNVJ�TKUMU�CPF�VJG�GHHKEKGPV�RGTHQTOCPEG�QH�VJG�ENGCPKPI
EJGOKUVT[�TGOCKP�UWDUVCPVKCNN[�WPEJCPIGF��#P[�GXKFGPEG�QH�FGITCFCVKQP�VQ�JWOCP�QT
GPXKTQPOGPVCN�JGCNVJ��QT�TGFWEGF�RGTHQTOCPEG�YQWNF�TGSWKTG�TGVGUVKPI�CPF�TGEGTVKHKECVKQP�

+H�EJCPIGU�CTG�OCFG�VQ�VJG�EJGOKECN�EQORQUKVKQP�QH�C�ENGCPKPI�EJGOKUVT[��VJG�OCPWHCEVWTGT
OWUV�PQVKH[�&65%�KOOGFKCVGN[�
QT�CU�UQQP�CU�KV�DGEQOGU�CYCTG�QH�VJG�EJCPIGU���/QFKHKECVKQPU�VQ
C�RTQFWEVIU�EJGOKUVT[�OC[�DG�KPVGPVKQPCN��VQ�GPJCPEG�KVU�RTQRGTVKGU��QT�OC[�TGUWNV�HTQO�C�EJCPIG
QH�TCY�OCVGTKCNU�UWRRNKGTU��/QFKHKECVKQPU�ECP�CNUQ�TGUWNV�YJGP�C�UWRRNKGT�DW[U�KVU�EJGOKECNU
HTQO�C�PGY�UQWTEG�VJCV�OC[�KPVTQFWEG�FKHHGTGPV�KORWTKVKGU�KPVQ�VJGO��&65%�YKNN�CPCN[\G�VJG
EJCPIGU�VQ�VJG�ENGCPKPI�EJGOKUVTKGU�CPF�FGVGTOKPG�YJGVJGT�C�TGEGTVKHKECVKQP�RTQEGUU�KU
PGEGUUCT[�
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TABLES

6CDNG�� -PQYP�1\QPG�&GRNGVKPI�%QORQWPFU
5QWTEG� 5QWVJ %QCUV #KT 3WCNKV[ /CPCIGOGPV &KUVTKEV

6CDNG�� %QORQWPFU�YKVJ�)NQDCN�9CTOKPI�2QVGPVKCNU
5QWTEG� 5QWVJ %QCUV #KT 3WCNKV[ /CPCIGOGPV &KUVTKEV

6CDNG�� *C\CTFQWU�#KT�2QNNWVCPVU�
*#2U�
5QWTEG� 5GEVKQP ��� 
D�
�� QH VJG ���� %NGCP #KT #EV

6CDNG�� 6QZKE�5WDUVCPEGU
5QWTEG� 5GEVKQP ��� QH VJG (GFGTCN 'OGTIGPE[ 2NCPPKPI CPF %QOOWPKV[ 4KIJV�VQ�-PQY #EV


'2%4#�

6CDNG�� 5WDUVCPEGU�HQT�9JKEJ�'OKUUKQPU�/WUV�DG�3WCPVKHKGF
5QWTEG� #RRGPFKZ #�+ QH 2TQRQUGF #OGPFOGPVU VQ VJG 'OKUUKQP +PXGPVQT[ %TKVGTKC CPF

)WKFGNKPGU 4GRQTV 2WDNKUJGF KP #EEQTFCPEG YKVJ VJG #KT 6QZKEU K*QV 5RQVUL +PHQTOCVKQP CPF

#UUGUUOGPV #EV QH ���� 
#$ �����

6CDNG�� /CZKOWO�+PETGOGPVCN�4GCEVKXKV[�
/+4�
5QWTEG� #RRGPFKZ 8+++ QH VJG %CNKHQTPKC #KT 4GUQWTEGU $QCTFIU %CNKHQTPKC 'ZJCWUV 'OKUUKQP

5VCPFCTFU CPF 6GUV 2TQEGFWTGU HQT ���� CPF 5WDUGSWGPV /QFGN 2CUUGPIGT %CTU� .KIJV�&WV[ 6TWEMU

CPF /GFKWO�&WV[ 8GJKENGU� CU COGPFGF QP 5GRVGODGT ��� ����

6CDNG�� )TQWR�����#�CPF��$�%JGOKECNU
5QWTEG� +PVGTPCVKQPCN #IGPE[ HQT 4GUGCTEJ QP %CPEGT

6CDNG�� K-PQYP�%CTEKPQIGPUL�CPF�K4GCUQPCDN[�#PVKEKRCVGF�VQ�DG�%CTEKPQIGPUL
5QWTEG� 0CVKQPCN 6QZKEQNQI[ 2TQITCO

6CDNG�� 
#��K0Q�5KIPKHKECPV�4KUM�.GXGNU�HQT�%CTEKPQIGPUL�CPF

$��K#EEGRVCDNG�+PVCMG�.GXGNU�HQT�4GRTQFWEVKXG�6QZKECPVUL
5QWTEG� %CNKHQTPKC 5CHG &TKPMKPI 9CVGT CPF 6QZKE 'PHQTEGOGPV #EV QH ���� 
2TQRQUKVKQP ���

6CDNG��� $KQNQIKECN�'HHGEVU�5EQTGU
5QWTEG� +PVGTCIGPE[ 6GUVKPI %QOOKVVGG
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APPENDICES

#RRGPFKZ�+ 6QVCN�'SWKXCNGPV�9CTOKPI�+ORCEV�
6'9+�
5QWTEG� �/ %QORCP[

#RRGPFKZ�++ %NGCP�#KT�5QNXGPV�%GTVKHKECVKQP�2TQVQEQN
5QWTEG� 5QWVJ %QCUV #KT 3WCNKV[ /CPCIGOGPV &KUVTKEV %NGCP #KT

5QNXGPV %GTVKHKECVKQP 2TQVQEQN� #RRGPFKZ +� K5%#3/&/GVJQF ���L

#RRGPFKZ�+++ #NVGTPCVKXG�%NGCPKPI�%JGOKUVT[�%TKVGTKC�
K4GXKUKQP�::L�
5QWTEG� /KMG %CNNCJCP� ,CEQDU 'PIKPGGTKPI� +PE�


